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Food  and  Hygiene 

THE  FOOD  Group  of  the  Society  of  Chemical 
Industry  and  the  Royal  Sanitary  Institute  held  its 
joint  meeting  at  Southport  on  Thursday,  July  9, 
on  the  occasion  of  the  Annual  Meeting  of  the  two 
bodies  in  Liverpool  and  Southport  respectively. 
Such  a  meeting  of  scientific  workers  concerned  in 
food  manufacture  and  of  medical  officers  of  health 
and  sanitary  inspectors  who  are  responsible  for  the 
maintenance  of  hygienic  standards  in  the  produc¬ 
tion  and  distribution  of  foodstuffs  is  very  appro¬ 
priate.  We  hope  a  suitable  occasion  will  be  found 
for  a  joint  meeting  in  succeeding  years.  We  would 
also  suggest  that  fewer  papers  should  be  given  than 
on  this  occasion,  and  that  more  time  should  be 
allowed  for  discussion.  With  six  papers  there  was 
ample  material  for  a  day’s  discussion,  instead  of 
which  members  of  the  Food  Group  who  had  a 
luncheon  to  attend  in  Liverpool  had  to  leave  before 
the  discussion  had  really  warmed  up.  Three  papers 
would  have  been  sufficient,  and  the  informal  atmo¬ 
sphere  induced  by  a  break  for  refreshments  would 
have  stimulated  more  people  to  communicate  their 
experiences  and  to  express  their  views. 

Packaging  for  Protection  and  Display 

“  The  Packaging  of  Foods  ”  was  the  title  of  the 
presidential  address  delivered  by  Dr.  L.  H.  Lampitt, 
and,  as  announced  last  month,  the  other  papers 
dealt  with  various  aspects  of  “  The  Food  Package 
and  the  Consumer  ”.  Dr.  Lampitt  submitted  that, 
for  the  various  forms  of  deterioration  of  foodstuffs 
to  be  understood,  and  for  wrapping  materials  with 
suitable  properties  to  be  seleeted  to  prevent  condi¬ 
tions  favourable  to  spoilage  from  occurring,  a  very 
thorough  knowledge  of  the  bio-chemistry  of  a  pro¬ 
duct  was  necessary.  The  problems  of  packaging 
food  are,  he  said,  definitely  problems  for  the 
chemist  in  the  food  factory  to  solve.  We  were  also 
glad  to  notice  that  he  did  not  ignore  the  effect  of 
distribution  on  the  package  and  the  ultimate  sale- 
ability  of  the  product.  During  distribution  goods 


are  often  subjected  to  rough  treatment,  especially 
in  bulk  packages.  Products,  which  in  the  factory 
are  handled  with  care  by  modern  mechanical 
devices,  may  be  dropped  from  vans  and  trucks  or 
broken  open  for  sale  without  reasonable  regard  for 
the  function  of  the  package.  The  package  is  to¬ 
day  being  designed  both  to  protect  the  contents 
and  to  attract  the  purchaser. 

From  the  papers  on  the  actual  wrapping  of  food¬ 
stuffs,  delivered  by  those  who  are  making  a  scien¬ 
tific  study  of  packaging  in  relation  to  the  product, 
it  is  evident  that  the  dual  purpose  is  fully  recog¬ 
nized.  Experiments  are  being  conducted  accord¬ 
ingly.  The  scientific  worker  is  considering  the 
psychology  of  sales  as  well. 

Legislation  or  Education  ? 

It  is  to  be  hoped  that  the  medical  officers 
thoroughly  absorbed  what  Mr.  Hirst  had  to  say 
about  tinplate  containers.  From  the  public  health 
point  of  view.  Dr.  J.  B.  Howell,  M.O.H.  for  Ham¬ 
mersmith,  suggested  legislation  to  prevent  the  stor¬ 
ing,  wrapping,  cooking,  or  preparation  of  food  in 
contact  with  any  material  that  is  not  clean  and  free 
from  contamination,  to  ensure  that  any  food  not 
contained  in  tins,  jars,  or  protective  covering 
should  be  protected  during  transport  from  any 
source  of  contamination  and  to  prevent  the  re-use 
of  a  container  for  food  unless  it  has  been  efficiently 
sterilised.  In  strong  support  of  this  several  speakers 
related  really  amazing  experiences,  some  of  which 
we  cannot  quote  here.  One  considered  we  were 
twenty  years  behind  the  U.S.A.  in  methods  of 
handling  food.  Another  described  experiments  con¬ 
ducted  in  an  open  store  where  food  is  exposed  un¬ 
wrapped  on  the  counter.  Covering  up  the  foods  by 
various  means  to  prevent  contamination,  though 
leaving  them  to  some  extent  visible,  reduced  the 
sales  of  the  department !  Another  important  point 
mentioned  by  a  medical  officer  concerned  con¬ 
tamination  from  dirt  and  dust.  The  manurial 
organisms  instead  of  the  micro-organisms  usually 
associated  with  food  poisoning  may  often  be  the 
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cause  of  poisoning  cases  in  which  the  food  itself  is 
indicted.  There  is  no  doubt  that  great  changes 
have  been  made  in  the  handling  of  foodstuffs  from 
producer  or  manufacturer  to  consumer.  But  whilst 
legislation  may  be  introduced  to  tighten  up  control, 
education  of  the  public  is  needed  quite  as  urgently. 
Manufacturers,  distributors  and  retailers  will  be 
reluctant  to  introduce  changes  that  may  be  likely 
seriously  to  affect  sales  owing  to  the  ignorance  of 
people  in  purchasing  food.  Education  and  legisla¬ 
tion  should  progress  hand  in  hand. 

What  Is  Nutrition  ? 

As  we  said  last  month,  the  problem  of  securing 
proper  nutrition  for  everyone  is  very  difficult  on 
account  of  the  complexity  of  the  social,  economic, 
and  personal  factors  entering  into  it.  But  an 
understanding  of  it  has  been  brought  much  nearer 
by  the  publication  of  an  Interim  Report  by  the 
League  of  Nations  Mixed  Committee  on  the 
Problem  of  Nutrition  (Allen  and  Unwin,  2s.),  and 
especially  by  Sir  Robert  McCarrison’s  opening 
speech  in  the  discussion  on  “  Nutrition  in  Health 
and  Disease  ”  at  the  inauguration  of  a  new  Section 
of  Nutrition  at  the  meeting  of  the  British  Medical 
Association  held  in  Oxford  last  month.  “  This  is 
an  historic  occasion  ”,  said  Sir  Robert.  ‘‘  The 
inauguration  of  a  Section  of  Nutrition  is  the  recog¬ 
nition  by  the  Association  that  the  science  of  nutri¬ 
tion  is  an  integral  part  of  medicine.”  With  all  due 
respect  to  the  British  Medical  Association  and  the 
profession  it  represents,  we  cannot  help  remarking 
that  a  change  in  general  medical  practice  has  been 
too  long  delayed.  The  usual  routine  examina¬ 
tion,  the  charming  bedside  manner,  and  the  dis¬ 
pensation  of  just  what  the  patient  wants,  usually  a 
Ixjttle  of  medicine,  still  seem  to  be  the  stock-in-trade 
of  the  average  practitioner.  Here  is,  in  our  opinion, 
one  of  the  root  causes  of  the  lack  of  education  in 
the  proper  nutrition  of  the  Iwdy.  As  Sir  Rol>ert 
McCarrison  puts  it,  “  Food  is  the  instrument  of 
nourishment ;  nutrition  is  the  act  of  using  it  ”. 
There  is  little  use  in  taking  in  the  right  kinds  of 
food  if  the  co-ordinating  processes  whereby  the 
nourishment  of  the  body  is  effected  are  not  func¬ 
tioning  properly.  But  the  right  kinds  of  food  are 
”  the  foundation-stone  of  health  ”. 

There  is  no  need  to  recite  the  list  of  foodstuffs 
known  to  ensure  perfect  nutrition  given  by  Sir 
Rol)ert  McCarrison.  They  are  commonplace  to 
scientific  workers  inside  and  outside  the  food  indus¬ 
tries.  Education  must  proceed  through  every 
channel  if  the  facts  of  proper  nutrition,  which  are 
really  quite  simple  to  explain,  are  to  be  impressed 


upon  people  of  all  ages.  There  are  two  obvious 
channels,  apart  from  the  use  of  national  propa¬ 
ganda,  through  which  education  can  be  carried  on  : 
the  schools  and  the  medical  profession.  Something 
is  certainly  being  done  by  the  educational  authori¬ 
ties,  with  physical  training,  the  provision  of  milk 
in  the  schools,  and  so  forth.  The  medical  pro¬ 
fession  can,  if  it  will,  exert  a  tremendous  influence 
upon  the  minds  of  the  people,  and  especially  on 
parents,  if  only  they  will  make,  as  Sir  Roliert 
McCarrison  pointed  out,  “  the  science  of  nutrition 
the  basis  of  a  more  rational  medicine”.  The 
medical  profession  should  be  the  guardians  of  health 
instead  of  ministers  to  the  diseased,  and  the  educa¬ 
tion  of  medical  students  and  of  all  those  trained  in 
connection  with  the  medical  profession  in  the 
science  of  nutrition  should  begin  immediately. 

The  League  Committee  Report 

The  League  of  Nations  Report  includes  fifteen 
recommendations  for  Governments  to  assist  in 
accelerating  the  movement  for  improved  nutrition. 
It  recognises  that  there  is  a  definite  trend  in  this 
direction  which  must  be  guided  and  assisted.  The 
recommendations  are  comprehensive  and  very 
sensible,  and  they  ought  to  be  implemented  vigor¬ 
ously  without  delay.  Looking  at  it  from  the  food 
manufacturers’  point  of  view,  which  is  the  reason 
for  which  we  devote  so  much  attention  to  the  sub¬ 
ject,  it  is  especially  interesting  to  note  that  the 
League  Committee  “  attaches  great  importance  to 
the  l)eneficial  effects  upon  agriculture  and  trade 
which  this  movement  may  have  ”.  There  is  no 
question  about  this.  It  must  have  a  profound 
effect  upon  the  trade  in  foodstuffs,  and  manufac¬ 
turers  should  keep  abreast  of  the  movement. 
Apart  from  the  recommendations  to  encourage  the 
scientific  study  of  nutrition  problems,  to  secure 
and  impart  all  the  latest  information,  to  adopt  a 
vigorous  educational  policy  and  promote  inter¬ 
national  co-operation,  the  recommendations  affect¬ 
ing  food  manufacturers  are,  briefly,  the  following. 
All  possible  steps  should  be  taken  :  to  make  food 
supplies,  and  especially  protective  foods,  available 
at  prices  within  the  reach  of  all  classes  of  the  com¬ 
munity  :  to  improve  and  cheapen  marketing  and 
distribution  :  to  encourage  collaboration  between 
co-operative  and  other  producers  and  consumers’ 
organisations  :  to  promote  international  unification 
of  technical  analysis  and  control  of  foodstuffs, 
especially  where  they  are  sold  for  the  vitamin  con¬ 
tent  :  and  to  set  up  standards  of  reference  and 
specification  for  grading  foods  of  all  kinds  accord¬ 
ing  to  quality.  The  report  should  certainly  be  read. 
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The  Government’s  Beef  Policy 

Last  month  Mr.  Elliot  made  an  announcement 
in  the  House  of  Commons  that  must  have  given  a 
great  deal  of  satisfaction  to  livestock  producers. 
This  branch  of  British  agriculture  has  been  passing 
through  a  very  difficult  period,  and  if  assistance 
had  not  been  forthcoming  stock  raising  would  prob¬ 
ably  have  ceased  in  this  country.  Briefly,  the  pro¬ 
posals  are  that  a  tax  shall  be  put  on  all  foreign  beef 
and  veal,  and  the  proceeds  of  this  tax  will  provide 
a  subsidy  for  the  assistance  of  home  producers. 
Empire  produce  is  to  be  allowed  in  free.  The  tax 
will  be  in  the  neighbourhood  of  fd.  a  pound.  The 
changes  will  require  legislation,  and  until  this  can 
be  effected  the  beef  subsidy  is  to  be  continued.  It 
is  rather  early  to  form  an  opinion  as  to  the  ultimate 
value  this  long-term  plan  will  be  to  British  farming 
in  general.  There  is  plenty  of  scope  for  the  develop¬ 
ment  of  the  beef  industry  in  this  country — in  fact, 
in  many  parts  it  has  completely  disappeared  as  a 
separate  industry.  Many  farmers,  discouraged  by 
the  returns  from  beef,  have  turned  over  to  milk 
production,  and  such  cattle  as  they  sell  to  the 
butcher  are  a  by-product  of  the  dairy  industry. 
Obviously  the  quality  and  reputation  of  home 
killed  beef  have  suffered.  Beef  production  must 
be  made  profitable  for  its  own  sake,  and  farmers 
must  be  given  sufficient  confidence  to  begin  rearing 
calves  again  for  the  beef  market.  This  would  have 
a  further  beneficial  effect  on  agriculture;  it  would 
case  the  situation  in  the  milk  industry  consider¬ 
ably.  Old-established  milk  farmers  have  been 
harassed  by  the  increased  production  brought  about 
by  stockbreeders  who  have  turned  dairymen  and 
the  problem  of  the  Milk  Marketing  Board  made 
doubly  difficult. 


Need  for  Expansion 

In  view  of  these  circumstances  we  find  it  some¬ 
what  difficult  to  understand  what  is  at  the  back  of 
the  Government’s  mind  when  they  qualify  their 
proposals  with  the  statement  that  it  is  not  intended 
to  stimulate  an  “  artificial  expansion  ”  of  the  home 
industry.  An  industry  which  has  diminished  to 
almost  nothing,  a  mere  shadow  of  its  former  self, 
must  be  expanded  considerably  if  it  is  to  exist  at 
all.  From  every  conceivable  point  of  view  it  is 
essential  that  beef  production  should  be  stimulated 
so  that,  at  any  rate,  the  lost  ground  may  be  re¬ 
covered  and  this  important  section  of  agriculture 
take  its  legitimate  place  in  the  economics  of  British 
farming.  The  proposals  are  not  viewed  with  any 
enthusiasm  by  the  National  Farmers’  Union.  In 


fact  this  body  takes  a  distinctly  unfavourable  view 
of  the  proposals  which,  they  say,  hold  out  no  pros¬ 
pect  of  the  development  of  home  meat  production, 
and  that,  in  the  view  of  the  livestock  farmers,  will 
be  insufficient  to  avert  a  further  decline  in  produc¬ 
tion  and  still  greater  impoverishment  of  the  fertility 
of  the  land.  The  Union  insists  on  the  need  for 
instituting  standard  prices  to  restore  confidence. 
While  we  believe  there  is  something  in  this  view  we 
do  feel  that  a  start  has  been  made  and  that  some 
sort  of  a  bottom  has  been  put  into  the  beef  market. 
It  would  be  too  much  to  expect  farmers  to  be  com¬ 
pletely  satisfied  with  any  scheme,  but  the  pro¬ 
posals  should  give  some  protection. 


Encourage  the  Breeder 

An  important  point  in  the  present  scheme  is  the 
increase  of  the  subsidy  from  3  to  5  million  pounds. 
This  should  do  something  to  encourage  breeders, 
because  any  development  in  the  industry  must  be 
accompanied  by  an  improvement  in  the  quality  of 
the  meat  produced.  Farmers  must  return  to  the 
old  practice  of  breeding  and  rearing  the  right  type 
of  cattle  for  beef,  and  the  dairy  industry  must  be 
reduced.  We  would  like  to  see  some  or  all  of  the 
additional  subsidy  devoted  to  special  encourage¬ 
ment  of  the  production  of  the  highest  quality  beef, 
somewhat  on  the  lines  of  the  bonus  awarded  to 
owners  of  accredited  herds  for  milk  production.  It 
is  useless  to  look  for  any  substantial  increase  in  the 
consumption  of  home  killed  beef  if  the  quality  is 
not  improved.  At  present  home  killed  beef  is 
notoriously  tough  and  inferior  in  many  cases  to  the 
imported  product.  This  must  be  altered.  Just  as 
we  believe  that  the  future  of  the  home  bacon  indus¬ 
try  depends  on  pig  producers  breeding  the  right 
variety  of  bacon  pig,  so  we  feel  that  the  ultimate 
prosperity  of  the  home  beef  industry  is  inextric¬ 
ably  bound  up  with  the  type  of  cattle  that  will  be 
bred.  This  being  so,  we  hold  that  a  full  share  of 
the  Treasury  subsidy  should  go  to  the  breeder,  who 
is  going  to  be  the  most  important  factor  in  the  near 
future.  The  Government  have  done  well  in  increas¬ 
ing  the  subsidy  and  encouraging  home  beef  produc¬ 
tion,  let  them  now  distribute  it  wisely  and  profit¬ 
ably. 


There  can  be  no  doubt  at  all  that  honey  produc¬ 
tion  has  now  become  an  important  industry  and 
something  more  than  a  commercialised  hobby. 
There  are,  however,  very  few  authentic  statistics 
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on  which  one  can  base  any  opinion,  and  recently, 
during  the  past  two  or  three  seasons  which  have 
been  very  favourable  for  honey  production,  we 
have  heard  frequent  reference  to  “  overproduc¬ 
tion  ”,  ”  unsold  surplus  ”,  and  so  forth.  This 
problem  has  now  been  solved  by  the  Honey  Pro¬ 
ducers’  Association,  a  newly  formed  institution 
which  in  this  respect  has  already  carried  out  a  very 
useful  service.  They  have  ascertained  by  means  of 
their  first  crop  questionnaire  the  extent  of  the 
previous  year’s  honey  erop  still  on  hand  in  June. 
Figures  have  poured  in  from  all  over  the  country, 
and  these  indicate  that  there  is  a  very  surprisingly 
low  amount,  certainly  no  more  than  required  to 
maintain  market  supplies  if  there  happens  to  l)e  a 
poor  erop  this  year.  In  the  North  Midlands  and 
West  the  carry  over  is  15  per  cent,  of  the  1935  crop, 
10  per  cent,  in  the  South,  and  only  5  per  cent,  in 
the  Eastern  area.  These  statisties  are  very  valu¬ 
able,  and  should  serve  to  reassure  those  produeers 
who  might  be  tempted  to  throw  the  current  year’s 
production  into  an  unwilling  market  in  August  and 
September  and  thus  adversely  influenee  the  priee 
of  honey  for  many  months  to  eome.  The  prospeets 
for  a  big  production  this  year  are  not  good.  The 
season  began  late,  the  weather  was  cold  when  the 
fruit  blossom  was  out,  and  recently  thunder  and 
heavy  rains  have  prevented  the  bees  making  use 
of  the  clover.  The  small  surplus,  therefore,  may 
well  be  needed,  and  in  any  case  there  is  no  point 
in  forcing  the  market. 

The  New  Fruit  Products  Arrive 

In  April  last  we  referred  to  the  new  syrups, 
squashes,  wines,  and  liqueurs  obtained  from  various 
fruits  at  the  Long  Ashton  Research  Station,  of 
which  a  demonstration  had  just  been  given.  In 
the  May  issue  of  this  journal  Mr.  V.  L.  S.  Charley, 
who  has  been  responsible  for  this  work  at  the 
station,  described  the  development  of  the  products 
on  the  research  scale.  In  July  the  commercial  pro¬ 
duction  of  natural  fruit  syrups  from  English 
strawl>erries,  raspberries,  and  blackcurrants  be¬ 
came  an  accomplished  fact  when  the  new  factory 
of  H.  W.  Carter  and  Co.  was  officially  opened  at 
Bristol.  The  ceremony  of  opening,  which  was 
attended  by  the  Lord  Mayor  of  Bristol,  had  an 
even  greater  significance  than  the  industrial  realisa¬ 
tion  of  the  results  of  research  work  of  national  im¬ 
portance.  The  factory,  in  which  work  was  in  full 
swing,  was  literally  thrown  open  to  anyone 
interested  in  the  making  of  these  new  products. 
The  Directors  of  the  Company  have  been  greatly 
helped  by  the  research  station,  and  especially  by 


Mr.  Charley,  who  has  worked  out  the  process  on  a 
large  scale.  They  have  realised  that  they  are 
pioneers  and  that  if  the  new  industry  is  to  be  sue- 
eessful  and  remain  healthy,  increasing  demand  will 
be  met  by  other  manufacturers,  who  must  he 
equally  in  a  position  to  turn  out  the  best  possible 
produet.  During  the  visit  technical  enquiries  were 
freely  answered  by  Mr.  Charley  and  members  of 
the  staff.  Such  a  co-operative  spirit  between 
national  research  and  industrial  endeavour  is  all 
that  is  to  be  desired.  A  full  description  of  the  new 
factory  and  the  process  was  published  in  Food  In¬ 
dustries  Weekly  on  July  24. 

Research  Station  Reports 

Annual  reports  have  just  been  received  from  the 
Campden  and  Long  Ashton  Research  Stations.  Mr. 
F.  Hirst,  Director  of  the  Fruit  and  Vegetable 
Preservation  Research  Station  (Campden),  draws 
attention  in  the  Introduction  to  the  success  of  the 
eontributory  scheme  of  financial  support  received 
from  the  canning  and  allied  trades  which  in  1931 
realised  £857  and  in  1935  £1,502.  New  lal)oratories 
have  been  constructed,  new  members  added  to  the 
scientific  staff,  and  recently  the  old  students’ 
kitchen  has  been  converted  into  a  library  and  con¬ 
ference  room.  The  report,  which  runs  to  some  100 
pages,  is  of  absorbing  interest  to  the  canning 
industry,  containing,  as  it  does,  an  account  of  the 
work  of  the  Station  for  the  year  ended  Septem¬ 
ber  30,  1935. 

The  subjects  dealt  with  include  Advisory  Work ; 
Research  and  Experimental  Work ;  National  Mark 
Standards;  Green  Pea  Varieties;  Gases  in  Canned 
Foods,  Part  II. ;  the  Estimation  of  Copper  in 
Tomato  Puree ;  ‘‘  P'lat-Sour  ”  Spoilage  in  Canned 
Peas ;  Investigation  of  the  Control  of  Spoilage  of 
Processed  Fruits  by  Byssochlamys  pulva ;  and  the 
Ripening  of  Green  Peas. 

Unfortunately  Professor  B.  T.  P.  Barker,  Direc¬ 
tor  of  the  Argricultural  and  Horticultural  Research 
Station  (Long  Ashton),  has  to  refer  to  the  very 
serious  financial  misfortune  suffered  by  the  Station 
during  the  year  1935,  one  of  the  main  causes  being 
the  severe  frost  on  the  night  of  May  16,  which  prac¬ 
tically  destroyed  what  looked  to  be  a  very  promis¬ 
ing  fruit  crop. 

The  Report  contains  many  papers  and  the 
results  of  investigations  in  Fruit  Culture,  Plant 
Pathology,  and  the  making  of  Cider  and  Fruit 
Products,  including  the  new  ones.  Probably  few 
people  know  that  Willow  Culture  (for  cricket  bat 
making  among  other  purposes)  is  studied  at  this 
station. 
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The  Physical  Attributes  of 

SUGAR  CONFECTIONERY  • 

by  HAROLD  MORGAN,  M.Sc. 


CONSIDERATION  OF  confection¬ 
ery  from  the  physico-chemical  point 
of  view  appears  to  have  been  more 
or  less  neglected.  An  occasional 
reference  appears  to  have  been 
made  to  classify  the  numerous  con¬ 
fectionery  lines  into  recognisable 
states  of  matter.  Such  a  grouping 
will  be  difficult,  and  in  fact  it  may 
not  be  possible  to  arrive  at  a  complete  classification 
of  value,  but  at  the  same  time  the  subject  is  worth  some 
consideration,  because  individual  confections  provide  ex¬ 
cellent  examples  of  the  application  of  various  physical 
principles. 

The  manufacture  of  confectionery  dates  back  to 
anti(juity,  and  it  is  only  in  recent  years  that  scientific 
study  has  revealed  that  proven  methods  of  manufacture, 
resulting  from  centuries  of  hard-earned  knowledge,  are 
based  on  sound  and  accepted  physical  laws.  As  is  well 
known,  matter  can  be  grouped  into  three  classes — solids, 
liquids  and  gases — but  each  of  these  can  be  subdivided 
again  according  to  the  exact  physical  condition  of  the 
material  or  materials  in  question.  When  particle  size  is 
taken  as  the  criterion,  the  classification  becomes  still  more 
difficult  as,  for  example,  colloidal  substances  which  are 
in  between  solids  and  liquids  (the  twilight  zone  of  matter, 
as  I  once  heard  it  expressed  by  an  eminent  physical 
chemist). 

Physical  Forms 

Solids  exist  in  a  definite  form,  i.e.  crystalline,  or  with¬ 
out  characteristic  shape,  i.e.  amorphous.  Sugar  is  an 
example  of  the  former,  as  the  crystalline  structure  is  well 
known  from  the  large  candy  crystals  to  the  finest  granu¬ 
lated.  By  pulverising  the  sugar  the  marked  crystalline 
structure  is  destroyed,  and,  when  carried  out  efficiently, 
an  amorphous  powder  is  obtained.  Amorphous  sugar  is 
of  interest  in  many  confectionery  products,  especially  on 
the  flour  side,  and  the  chocolate  manufacturer  is  particu¬ 
larly  concerned,  as  a  vital  process  of  chocolate  manufac¬ 
ture  is  the  refining  of  the  chocolate  so  that  the  rough  and 
gritty  nature  of  the  sugar  crystal  is  entirely  destroyed. 

Theoretically  it  should  be  possible  for  a  substance  to 
pass  from  one  state  of  matter  to  another  under  suitable 
conditions,  and,  providing  no  chemical  decomposition 
occurs,  this  does  happen  in  many  cases.  There  will 
always  be,  however,  a  tendency  for  the  material  to  return 
to  its  original  form  when  such  abnormal  conditions  are  re¬ 
moved.  Fats  are  an  example.  They  will  assume  the  liquid 


condition  when  heated,  but  on  cool¬ 
ing  they  return  to  their  original  con¬ 
dition  in  time.  Fat  bloom  on  choco¬ 
late  is  an  instance  of  the  higher 
melting  glycerides  of  the  fat  return¬ 
ing  to  their  crystalline  condition. 

The  liquid  state  comprises  sub¬ 
stances  which  are  naturally  liquid 
and  solutions  of  various  materials  in 
solvents.  These  solutions  are  complicated  further  by 
the  nature  of  the  dissolved  material,  their  concentration, 
etc.  Gases  as  such  do  not  enter  the  finished  confectionery 
lines  excepting  as  aerating  agents. 

Confectionery  Structures  - 

Confections  usually  are  complex  structures,  and  a 
structural  analysis  often  reveals  examples  of  solid  and 
liquid  states.  In  the  preparation  of  sugar  goods  the 
liquid  state — i.e.,  the  boiling  syrup — is  an  initial  stage, 
and  the  final  structure  depends  on  the  subsequent  manipu¬ 
lation.  Most  of  the  lines  undergo  the  preliminary  boiling, 
and  where  such  is  not  the  case  the  resultant  products  have 
not  undergone  a  physical  change,  but  are  mixtures  of  in¬ 
gredients  in  their  original  form  with  or  without  binding 
agents.  These  are  exceptions  which  will  be  referred  to  in 
due  course. 

— Super-cooled  Sugar  Goods 

A  super-cooled  state  characterises  the  class  of  confec¬ 
tions  known  as  high-boiled  goods.  In  these  goods  there 
is  practically  no  moisture,  and  the  boiled  sugar  is  pre¬ 
vented  from  crystallising  on  cooling  by  the  presence  of 
some  retarding  agent  such  as  liquid  glucose  or  invert 
sugar.  The  well-known  clear  mints  are  an  excellent 
example  of  this  type,  and  their  clarity  indicates  the 
success  of  the  super-cooling  process.  Most  general  high 
boilings  are  of  this  structure  though  a  slight  cloud,  due 
to  incipient  crystallisation,  may  be  observed  as  a  result 
of  handling  on  the  slab  (working  in  colour  and  flavour, 
etc.). 

In  addition  to  the  complete  super-cooled  sugar  as 
mentioned  above,  variations  are  obtained  by  pulling,  in 
which  process  air  is  entrained  and  a  proportion  of  the 
sugar  crystallised.  In  other  cases  a  large  portion  of  the 
sugar  is  deliberately  grained,  but  all  these  lines  can  be 
included  under  the  general  super-cooling  heading,  as  they 
are  definitely  low  in  moisture  content  and  are  practically 
cooled  sugars. 

The  point  of  practical  importance  regarding  super- 


In  this  article  the  author  discusses 
!  the  various  physical  states  of  sugar 
cortfectiorts  and  indicates  that  a 
physico-chemical  study  of  confec¬ 
tionery  would  have  considerable 
practical  value. — Ed. 
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cooled  sugar  goods  is  the  control  of  the  degree  of  crystal¬ 
lisation,  whether  such  crystals  should  be  entirely  absent 
or  present  only  in  a  definite  proportion.  The  factors  con¬ 
cerned  are  the  amount  of  residual  moisture  and  the  pre¬ 
ventative  ingredient  (the  American  “  doctor”).  If  it  were 
possible  entirely  to  eliminate  the  residual  moisture  it  is 
probable  that  the  graining  problem  would  be  solved, 
assuming  of  course  that  the  goods  were  packed  in  dry 
airtight  containers,  but  such  an  ideal  condition  is  beyond 
the  capability  of  the  factory,  and  so  the  manufacturer  has 
to  do  the  next  best  thing — i.e.,  keep  the  residual  moisture 
as  low  as  he  can.  The  incorporation  of  glucose  or  invert 
sugar  is  a  deterrent  of  a  mechanical  nature  in  that  the 
dextrin  in  glucose  supplies  a  rigid  resistance  to  structural 
change,  while  the  la;vulose  of  invert  sugar  does  not  itself 
easily  crystallise,  and  offers  resistance  to  any  sugar  present 
which  may  tend  to  crystallise  out.  It  follows  that  these 
grain  preventatives  must  be  present  in  proper  balance. 
It  must  be  emphasised  that  in  the  super-cooled  condition 
sugar  is  not  in  its  natural  state,  and  its  tendency  is  to 
revert  to  a  crystalline  form. 

— Fondants  and  Creams 

The  physical  phenomenon  of  crystallisation  in  its  more 
simple  form  is  exemplified  in  confectionery  by  such  lines 
as  fondants  and  creams.  It  is  well  known  that  the  quan¬ 
tity  of  sugar  which  water  will  dissolve  at  a  certain  tem¬ 
perature  is  a  definite  fixed  amount,  and  as  the  tempera¬ 
ture  rises  these  amounts  increase.  When  syrups  which 
have  been  boiled,  say,  to  240°  F.,  are  allowed  to  cool  the 
solution  becomes  supersaturated,  the  water  present  cannot 
keep  the  whole  of  the  sugar  in  solution,  and  so  the  excess 
is  thrown  out  in  the  form  of  crystals.  The  size  of  these 
crystals  depends  on  the  rate  of  cooling  of  the  syrup, 
together  with  the  speed  of  agitation.  The  cooling  syrup 
if  undisturbed  will  remain  in  liquid  form  for  quite  a  time 
and  will  in  fact  be  super-cooled,  but  if  it  is  allowed  to  do 
so  the  excess  sugar  will  ultimately  come  out  in  the  form 
of  large  crystals.  The  presence  of  glucose  delays  the 
crystallisation  tendency  in  the  case  of  the  confections  in 
question,  and  this  explains  the  necessity  to  partly  cool 
the  syrup  before  passing  through  the  heaters  or  churning 
up  with  the  paddle. 

The  danger  of  over-cooling  will  now  be  appreciated, 
as  when  this  occurs  the  tendency  for  the  excess  sugar  to 
crystallise  is  so  great  that  large  crystals  will  form  almost 
instantaneously  as  soon  as  the  syrup  is  agitated.  Such 
formations  would  be  accentuated  if  no  glucose  or  invert 
sugar  were  present,  and  the  presence  of  either  or  both  of 
these  does  supply  an  advantageous  “  brake  ”  action. 

So  fondant  consists  of  small  sugar  crystals  in  a  syrup 
which  contains  its  maximum  amount  of  dissolved  sugar 
— i.e.,  it  is  saturated.  The  consistency  of  this  fondant 
will  depend  on  the  proportion  of  sugars  and  their  rela¬ 
tion  to  the  amount  of  water  present,  which,  of  course,  is 
influenced  by  the  temperature  to  which  the  syrup  has 
been  boiled  originally. 

Structure  after  Remelting 

Realisation  of  the  structure  of  fondant  explains  the 
care  necessary  in  the  remelting  process.  The  rise  in 


temperature  during  the  warming  operation  allows  the 
syrup  to  dissolve  some  of  the  suspended  crystals,  and 
when  the  fondant  cools  down  again  there  will  be  some 
surplus  sugar  to  come  out  of  solution.  This  surplus, 
however,  does  not  form  crystals,  but  attaches  itself  to  the 
existing  ciy’stals,  thus  making  them  larger.  It  follows 
that  the  fondant  can  easily  acquire  a  gritty  taste  if  the 
remelting  is  carried  out  at  a  temperature  higher  than 
the  minimum  necessary  for  practical  handling.  A  modi¬ 
fied  crystallisation  process  occurs  in  the  case  of  confec¬ 
tions  such  as  fudge,  where  milk  solids  and  fat  are  addi¬ 
tional  ingredients  assisting  to  separate  the  individual 
crystals. 

Emulsions — 

Emulsions  are  usually  regarded  as  a  mixture  of  two 
immiscible  liquids,  one  being  suspended  in  the  form  of 
drops  throughout  the  other.  The  former  is  known  as  the 
dispersed  phase  and  the  latter  the  continuous  phase. 
Suspensions  are  similar  in  character,  though  in  this  case 
the  disperse  phase  usually  is  a  solid  and  may  ultimately 
settle  out.  The  important  point  regarding  emulsions  is 
that  there  must  be  present  some  ingredient  which  prevents 
the  individual  drops  from  joining  together,  which  would 
be  the  natural  tendency  in  case  of,  say,  oil  drops  in 
water.  Such  an  agent  is  called  an  emulsifying  agent,  and 
although  it  may  be  present  only  in  small  amount  it  can, 
as  it  were,  protect  each  individual  drop  and  so  stabilise 
the  emulsion. 

— Caramels 

Liquid  emulsions  are  not  met  with  in  confectionery, 
but  an  analogous  structure  appears  in  caramels,  where 
fat  is  dispersed  in  the  sugar-glucose-syrup  phase.  Part 
of  the  casein  of  the  milk  acts  as  the  colloidal  emulsifying 
agent,  while  the  remainder,  together  with  most  of  the 
lactose  and  a  little  of  the  sugar,  is  suspended  in  the  emul¬ 
sion.  The  aspect  of  caramel  as  an  emulsion  of  the  oil-in¬ 
water  type,  in  which  the  oil  or  fat  phase  is  in  compara¬ 
tively  high  proportion,  explains  the  necessity  for  thorough 
amalgamation  of  the  ingredients  during  the  manufac¬ 
turing  process  as  well  as  the  cause  of  fat  separation  which 
sometimes  occurs. 

— Marshmallow  and  Frappe 

Another  type  of  emulsion  in  which  a  gas  is  dispersed 
throughout  a  liquid  containing  a  suitable  colloid  is  a 
”  foam  ”.  This  is  met  with  in  the  confectionery  industry 
in  aerated  lines  such  as  marshmallow  and  frappe,  while 
nougat  to  some  extent  comes  in  this  classification.  The 
lightness  of  such  a  foam  depends  on  the  colloid  used  and 
the  manner  of  beating. 

Colloids 

The  colloidal  state  is  well  illustrated  by  confectionery 
jellies  made  with  gelatine  or  agar.  In  this  case  there  is 
a  swelling  or  inhibition  through  the  absorption  of  vary- 

{Continued  on  page  286.) 
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TOFFEE  and  CARAMEL 

By  D.  W.  GROVER.  B.Sc.,  A.I.C. 

The  first  part  of  an  article  dealing  in  a  scientific 
manner  with  many  of  the  problems  which  arise 
during  the  manufacture  and  marketing  of  toffee  and 
caramel.  The  properties  of  these  products  are 
discussed  uijder  the  titles  Flavour,  Colour,  Texture 
and  Shelf  Life. 


OVER  1,000  tons  of  toffee  and  caramel  are  manufactured 
weekly  in  the  United  Kingdom,  and  it  is  surprising  that 
so  little  is  known  of  the  fundamental  nature  of  these 
products.  Most  of  the  published  work  dealing  with  the 
subject  takes  a  severely  practical  aspect,  and  while  such 
work  is  very  useful  there  is  room  for  a  more  scientific 
attitude  to  the  many  problems  which  arise  during  the 
manufacture  and  marketing  of  toffee.  There  is  no  occa¬ 
sion  in  the  present  article  to  make  any  survey  of  the 
literature  of  the  subject.* 

The  words  “  toffee  ”  and  “  caramel  ”  have  no  precise 
definition.  They  include  a  variety  of  products,  varying 
from  hard  butterscotch  to  soft-eating  caramels.  Perhaps 
butterscotch  is  not  nowadays  considered  to  be  toffee, 
although  the  original  toffee  was  very  similar  to  butter¬ 
scotch.  Further  confusion  is  caused  by  the  variation  in 
the  meaning  of  the  words  from  one  part  of  the  country  to 
another.  The  same  article  is  called  toffee  and  caramel 
in  London  and  Lancashire  respectively.  For  our  present 
purpose  the  name  caramel  will  be  reserved  for  soft-eating 
caramels  such  as  are  often  displayed  unwrapped  in  the 
shops.  Toffees  are  rather  harder,  but  retain  the  property 
of  being  “chewy”,  as  opposed  to  butterscotch,  which  is 
glass  hard. 


Physical  Nature  of  Toffees  and  Caramels 

All  these  products  consist  of  emulsions  of  fat  in  a 
“  syrup  ”  phase,  the  emulsion  being  stabilised  either  by  the 
colloids  present  in  raw  materials,  such  as  milk,  glucose, 
etc.,  or  by  special  emulsifying  agents  such  as  lecithin. 
The  syrup  or  continuous  phase  consists  of  a  supersatur¬ 
ated  solution  of  sugar  (sucrose)  accompanied  by  glucose, 
invert  sugar,  etc.,  and  retaining  anything  from  4  to  ii  per 
cent,  of  water.  The  fatty  or  disperse  phase  is  usually  of 
solid  fat  and  seldom  constitutes  more  than  23  per  cent, 
of  the  whole,  except  in  some  special  types  of  butterscotch, 
when  it  may  be  as  much  as  35  per  cent.  Reversal  of  the 
phases  never  takes  place  in  normal  practice.  If  the  emul¬ 
sion  does  break  during  manufacture  special  measures  may 
be  taken  to  reform  it,  or  if  this  is  not  possible,  the  batch 
would  be  scrapped. 

Butterscotch  differs  from  toffees  and  caramels  in  having 
a  lower  water  content — that  is,  by  being  harder.  Also 

*  “What  are  Caramels?”  by  R.  H.  Morgan,  Food  Manu¬ 
facture,  August,  1935. 


by  having  a  lower  content  of  milk  solids  (other  than  butter 
fat).  Butterscotch  should  be  boiled  to  295'’-3io'’  F., 
which  gives  a  residual  water  content  of  3  to  5  per  cent. 
Fat  is  usually  3  to  12  per  cent.,  and  can  be  entirely  butter 
fat,  a  mixture  of  butter  fat  and  vegetable  fat,  or  entirely 
vegetable  fat.  If  butter  alone  is  used,  it  may  contain 
sufficient  milk  solids  to  ensure  emulsification.  Vegetable 
fat  requires  an  emulsifying  agent  such  as  lecithin. 

Toffees  and  caramels  are  boiled  to  245"-270°  F., 
corresponding  to  a  range  of  residual  water  contents  of 
6  to  12  per  cent.  Their  particular  properties  are  due  to 
the  inclusion  of  a  considerable  proportion  of  milk  solids 
in  the  mix.  The  casein  of  the  milk  is  partially  coagulated 
by  the  heat  of  cooking,  and  probably  takes  a  colloidal 
structure  similar  to  that  of  a  jelly.  This  structure  can 
be  illustrated  by  spreading  a  thin  layer  of  condensed  milk 
on  the  bottom  of  a  Petri  dish  and  baking  for  two  hours  at 
208*  C.  The  residue  after  cooling  and  soaking  in  water 
is  seen  to  have  become  partially  insoluble  and  to  have  the 
type  of  jelly  structure  alluded  to. 

The  following  figures,  obtained  with  a  normal  toffee 
known  to  contain  no  nitrogenous  substance  other  than 
the  proteins  of  milk,  illustrate  the  extent  to  which  coagula- 
lation  of  the  casein  takes  place : 

Total  casein  (N X 6-38)  ..  2-37percent. 

Soluble  casein  ..  ..  0  34  ,,  ,, 

The  non-fatty  milk  solids  in  toffees  and  caramels  vary 
between  the  wide  limits  of  5  to  12  per  cent.  The  fat 
content  also  varies  over  wide  limits,  10  to  22  per  cent, 
being  normal. 

Properties  of  Toffee  and  Caramel 

The  properties  of  toffee  and  caramel  can  best  be  con¬ 
sidered  under  the  following  headings : 

Flavour. 

Colour. 

Texture. 

Shelf  Life. 


Flavour 

Flavour  is  not  a  subject  which  lends  itself  to  scientific 
treatment,  and  the  chemist  is  not  necessarily  the  best 
person  to  control  it.  He  can,  however,  always  give  con¬ 
siderable  assistance. 
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In  order  to  obtain  the  flavour  desired,  the  sugar  boiler 
has  recourse  to  a  choice  of  raw  materials,  variation  of 
the  process  of  manufacture,  and  various  essences  and 
essential  oils.  Of  the  raw  materials  sugar  is  very  im¬ 
portant.  All  grades  are  used  from  the  best  granulated 
sugar  to  raws  such  as  Barbadoes  “  Syrups  ”.  Some  raw 
sugars  are  so  much  valued  for  their  outstanding  flavour 
that  on  occasion  they  command  a  premium  over  granu¬ 
lated  sugar.  Demerara  sugar  is  a  case  in  point  at  present. 
Generally  raw  and  semi-refined  cane  sugars  are  much  to 
be  preferred  to  raw  and  semi-refined  beet  sugars.  Some 
buyers  even  insist  on  their  granulated  sugar  being  of  cane 
origin,  although  there  is  no  justification  for  this.  Syrups 
are  used  to  obtain  somewhat  similar  flavours  to  those 
obtained  by  the  use  of  raw  sugars.  Again,  all  grades 
are  used  from  the  pale  golden  syrups,  such  as  are 
popular  for  table  use,  to  the  crude  molasses.  Honey, 
maple  sugar,  and  malt  extract  are  popular  flavouring 
syrups  of  rather  different  origins. 

The  influence  of  confectioners’  glucose  on  flavour  is  less 
obvious.  It  undoubtedly  reduces  sweetness  to  the  ex¬ 
tent  that  it  replaces  sugar,  and  there  is  some  support  for 
the  opinion  that  the  sulphur  dioxide  present  in  glucose 
has  a  destructive  effect  on  flavour.  Glucose  with  a  low 
sulphur  dioxide  content  should  be  advantageous  from 
this  point  of  view.  Commercial  invert  syrups  give  a 
slight  typical  flavour  to  toffees,  but  their  most  marked 
characteristic  is  their  great  sweetness.  Other  sugars, 
such  as  dextrose  (cerelose),  lactose  (milk  sugar),  are 
little  used  by  confectioners.  They  are  less  sweet  than 
sucrose,  being  similar  to  confectioners’  glucose  in  this 
respect. 

Milk  is  an  important  constituent  of  toffees  and  caramels 
and  contributes  largely  to  their  characteristic  flavour. 
The  process  of  cooking  always  slightly  caramelises  milk, 
giving  it  a  typical  taste.  Full  cream  and  machine- 
skimmed  milk  have  different  flavours.  It  is  largely  the 
superior  flavour  given  to  toffee  by  the  former  that 
acounts  for  its  use  in  all  the  better  class  of  goods  in  spite 
of  the  large  difference  in  price.  Butter  is  a  powerful 
flavouring  material  which  adds  greatly  to  the  richness  of 
toffee  even  when  used  in  such  low  proportions  as  0-5  to 
I  per  cent.  Strongly  flavoured  and  even  rancid  butters 
are  to  be  preferred. 

Essences  and  similar  concentrated  flavours  do  not  come 
into  the  scope  of  this  article.  The  best  results  are  usu¬ 
ally  obtained  by  using  flavours  compounded  by  some 
reputable  firm  specialising  in  the  business.  They  are 
almost  invariably  added  when  the  boiling  process  is 
finished  or  on  the  cooling  table.  In  the  latter  case  they 
have  to  be  moulded  into  the  mass  of  toffee.  Generally 
any  substance  whose  flavour  it  is  desired  to  bring  out  to 
the  maximum  extent  in  the  finished  product  is  added  as 
late  as  possible  in  the  boiling  process.  This  rule  applies 
not  only  to  flavouring  essences,  butter,  etc.,  but  also  to 
any  special  syrups. 

Salt  has  an  important  relation  to  flavour.  Amounts 
from  0  to  15  per  cent,  are  common.  Some  flavours,  such 
as  chocolate  and  fruit  flavours,  do  not  combine  well  with 
salt.  Others,  such  as  nut  and  rum  flavour,  are  improved 
by  an  excess  of  salt — that  is,  by  a  definite  salty  taste  in 
the  toffee.  Usually  it  is  best  to  add  sufficient  salt  so  that 


it  is  not  quite  possible  to  taste  it.  This  quantity  is  in  the 
neighbourhood  of  0-6  per  cent.,  but  varies  according  to 
the  other  ingredients  of  the  mix. 

Variation  of  the  boiling  process  is  reflected  in  a  varia¬ 
tion  of  the  flavour.  Certain  “  old-fashioned  ”  flavours 
require  that  the  sugars,  together  with  syrups  and  glucose, 
should  be  boiled  to  a  higher  temperature  than  is  suitable 
for  the  milk.  They  are  therefore  boiled  alone  and  the  fat 
and  milk  added  later.  The  temperatures  to  which  the 
mix  is  boiled  and  the  time  during  which  it  is  kept  at  a 
high  temperature  affect  the  flavour.  Milk  is  particularly 
susceptible,  and,  too  rapid  and  too  slow  cooking  result  in 
raw  and  burnt  flavours  respectively. 

Colour 

Colour,  like  flavour,  is  influenced  by  almost  every  in¬ 
gredient  and  by  most  details  of  the  manufacturing  pro¬ 
cess.  The  relation  between  raw  material  and  colour  is 
fairly  straightforward.  Sugars  and  syrups  darken  the 
colour  more  as  they  are  less  refined.  Glucose  should  not 
darken  appreciably  in  boilings  taken  to  such  a  tempera¬ 
ture  as  270°  F.,  unless  the  sulphur  dioxide  content  is 
exceptionally  low.  More  probably  glucose  with  a  sulphur 
dioxide  content  of  300  parts  per  million  would  act  as  a 
bleach.  The  colour  of  boilings  taken  to  higher  tempera¬ 
tures  such  as  300°  F.  is  more  liable  to  be  influenced  by 
the  glucose  used,  and  careful  check  should  be  kept  on  this. 

The  characteristic  colour  of  toffees  and  caramels  is 
largely  due  to  the  browning  of  the  milk  during  cooking. 
For  light  colours  rapid  boiling  and  rapid  cooling  are 
advantageous.  Owing  to  the  ease  with  which  milk 
darkens,  it  usually  happens  that  light-coloured  toffees, 
giving  an  appearance  of  “milkiness”,  have  a  low  con¬ 
tent  of  milk. 

Fat  does  not  darken  appreciably  on  boiling,  and  its 
effect  on  the  colour  of  toffee  is  purely  an  optical  one.  By 
increasing  the  opacity  of  the  emulsion  of  which  it  is 
one  phase,  fat  reduces  the  apparent  colour.  True  colour, 
as  indicated  by  the  colour  of  a  filtered  solution,  is  not 
influenced.  On  solidification  of  the  fat  as  the  toffee  cools,  a 
further  increase  of  opacity  occurs,  accompanied  by  a 
further  lightening  of  apparent  colour.  Sometimes  this 
change  is  very  marked.  The  effectiveness  of  fat  in  giving 
light  colour  is  dependent  on  its  good  emulsification. 
Opacity  is  a  desirable  quality  in  toffee  quite  apart 
from  its  relation  to  colour.  It  is  the  opposite  of  that 
“glassy”  appearance  which  is  sometimes  observed,  and 
gives  the  impression  of  richness  and  creaminess. 

A  whip  made  from  egg  albumen  and  glucose  is  some¬ 
times  added  at  the  finish  of  the  boiling  to  lighten  the 
colour.  It  acts  by  increasing  the  opacity,  probably 
by  the  liberation  of  a  large  number  of  tiny  air  bubbles. 
Bleaching  solutions,  usually  containing  sulphur  dioxide, 
were  once  fairly  popular.  Their  use  involves  a  definite 
risk  of  running  foul  of  the  preservative  regulations,  and 
is  neither  necessary  nor  desirable. 

Texture 

The  texture  of  a  toffee  includes  the  whole  of  the  eating 
quality  of  the  sweet  apart  from  flavour,  and  will  be  most 
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conveniently  dealt  with  under  three  headings:  smooth¬ 
ness,  hardness,  and  chew.  The  smoothness  or  otherwise 
of  toffee  is  best  tested  by  rubbing  it  between  the  tongue 
and  the  roof  of  the  mouth.  Any  undissolved  sugar  is 
immediately  noticeable  in  this  way.  Undissolved  sugar 
is  usually  present  as  fairly  large  crystals,  the  smaller 
crystals  having  dissolved  during  cooking.  Glucose  gives 
a  silky  smoothness  to  toffee,  and  increased  proportions 
accentuate  this  property.  This  probably  has  some  con¬ 
nection  with  the  high  viscosity  of  a  glucose  syrup.  A 
slight  but  unobjectionable  roughness  is  associated  with 
the  coagulation  of  casein  from  the  milk  used  in  toffee, 
which  is  accentuated  by  increasing  the  proportion  of  milk 
or  by  cooking  to  a  higher  temperature.  Bad  emulsifica¬ 
tion  of  the  fat  also  gives  rise  to  roughness. 

Hardness  of  the  toffee  is  mainly  dependent  on  the 
residual  water  content — that  is,  the  temperature  to  which 
the  batch  is  boiled.  Butterscotch  cannot  be  too  hard. 
Toffee  is  fairly  hard,  but  softens  on  eating.  Caramel  is 
soft  and  can  usually  be  bitten  through  without  cracking. 

The  reaction  of  the  teeth  to  the  substance  during  eating 
is  called  its  chew.  A  good  toffee  can  be  chewed  somewhat 
in  the  same  way  as  a  chewing  gum,  and  remains  in  one 
piece  until  it  has  almost  entirely  dissolved.  There  should 
be  an  entire  absence  of  stickiness  and  sufficient  firmness 
or  body  to  prevent  the  sweet  from  spreading  over  the  roof 
of  the  mouth.  The  stickiness  of  boiled  sugar  is  increased 
with  the  glucose  solids  and  with  the  residual  water,  so 
that  these  constituents  should  be  kept  as  low  as  other  con¬ 
siderations  permit.  Fat  acts  as  a  lubricant,  and  sufficient 
should  be  incorporated  in  a  toffee  or  caramel  to  counteract 
the  natural  stickiness  of  the  sugars. 

“  Body  ”  is  another  term  for  plasticity,  and  would  be 
expected  to  be  influenced  by  (a)  the  viscosity  of  the 
syrup  phase,  (6)  the  amount  and  degree  of  emulsification 
of  the  disperse  phase,  (c)  the  extent  to  which  the  jelly 
structure  of  the  coagulated  casein  is  developed.  The  rela¬ 
tions  between  the  various  ingredients  used  in  a  toffee  mix 
and  the  resulting  “body”  agree  very  well  with  this  idea; 
(6)  and  (c)  being  more  important  than  (a).  This  is  prob¬ 
ably  because  the  first  effect  of  chewing  a  toffee  is  to  dilute 
the  syrup  phase  and  thus  greatly  reduce  its  viscosity. 
As  would  be  expected  from  (6),  more  fat  and  good  emulsi¬ 
fication  improve  the  “body”;  and  from  (c)  the  quantity 
of  milk  and  the  degree  of  cooking  are  important  factors. 
If  there  is  too  much  milk  the  toffee  is  liable  to  be  tough. 

Table  I.  gives  the  composition  of  several  toffees  com¬ 
pared  with  their  texture. 


Table  I. 


1. 

2. 

3. 

4. 

6. 

Sucrose 

544 

454 

426 

42-0 

40-0 

Glucose  solids 

22-8 

2O-2 

2J-2 

21-8 

19-8 

Invert  sugar 

0-8 

0-7 

0-5 

0-4 

05 

Milk  solids,  not  fat 

6-2 

6-3 

8-8 

»-7 

9-5 

Total  fat  . . 

8-2 

I3» 

17-3 

195 

223 

Salt 

0-6 

0'6 

0-6 

0-6 

0-6 

NVater 

70 

70 

70 

70 

70 

SnMK)thness 

Good 

Good 

Good 

Good 

Fair 

H«Kly 

Poor 

Fair 

Good 

V.  good 

Tough 

Stickiness  . . 

Poor 

Poor 

G(xxl 

GckkI 

GcxkI 

The  desirable  characteristics  of  a  caramel  are  similar 
to  those  of  a  toffee.  But  because  a  caramel  is  softer — 


i.e.,  has  a  less  hard  syrup  phase — the  “body”  and  free¬ 
dom  from  stickiness  have  to  be  more  pronounced.  Also, 
because  the  larger  amount  of  residual  water  in  syrup 
phase  often  results  in  rapid  crystallisation  of  the  sugar, 
sufficient  fat  is  necessary  to  prevent  dryness. 

Table  II.  gives  the  composition  of  two  caramels.  No.  i 
is  unsatisfactory,  being  sticky  and  of  insufficient  body. 
No.  2  is  satisfactory  from  both  these  points  of  view. 

Table  II. 


1.  2. 


Sucrose 

••  45-7 

39-6 

Glucose  solids 

22-1 

19-8 

Invert  sugar  . . 

..  0-7 

0-7 

Milk  solids,  not  fat  . . 

6-6 

6-3 

Total  fat 

••  153 

23  0 

Salt . 

. .  0-6 

0-7 

Water  . . 

90 

90 

1000 

1000 

Shelf  Life 

The  useful  shelf  life  of  toffees  is  limited  by  their  failure 
in  any  one  of  the  following  three  directions :  loss  of  shape, 
absorption  of  moisture  from  the  atmosphere,  graining. 
Failure  from  these  causes  can  usually  be  obviated  by  boil¬ 
ing  away  most  of  the  residual  water,  thus  making  a  hard 
sweet.  This  is  desirable  for  butterscotch  but  not  for  toffees 
and  caramels.  Even  these  latter  products  are  often  made 
harder  than  would  otherwise  be  the  case  in  order  to  pro¬ 
long  their  shelf  life.  The  keeping  qualities  of  sugar  boil¬ 
ings  containing  fats  but  no  milk  solids  have  been  investi¬ 
gated  by  the  British  Association  of  Research  for  the 
Cocoa,  Chocolate,  Sugar  Confectionery  and  Jam  Trades, 
who  obtained  very  useful  and  decisive  results.  Their 
conclusions  are  of  course  confidential. 

Loss  of  shape  is  influenced  by  the  same  factors  which 
determine  the  “  body  ”  of  a  toffee,  so  that  Table  I.  toffees 
Nos.  1-5,  and  Table  II.  caramels  Nos.  1-2,  show  pro¬ 
gressive  improvement  in  this  respect.  Toffee  in  which 
any  sort  of  flour  is  incorporated  keeps  its  shape  well,  but, 
unfortunately,  any  such  advantage  is  more  than  offset 
by  the  resulting  roughness. 

The  extent  to  which  moisture  is  absorbed  from  the 
atmosphere  dej)ends  on  the  hygroscopic  nature  of  the 
“syrup”  phase  and  the  physical  state  of  the  surface  of 
the  sweet.  All  boiled  sugar  is  hygroscopic,  increasingly 
so  with  increasing  proportions  of  water  and  invert  sugar. 
Raw  materials  or  processes  which  cause  invert  sugar  to 
be  introduced  are  to  this  extent  disadvantageous.  Un¬ 
fortunately,  such  raw  materials  include  sugars  and  syrups 
associated  with  many  interesting  flavours. 

The  surface  of  toffee  and  caramel  undergoes  gradual 
.  change  during  storage,  and  the  nature  of  this  change  has 
a  most  profound  influence  on  the  useful  life  of  the  article. 
Invariably  a  certain  amount  of  moisture  is  absorbed  from 
the  atmosphere.  In  some  cases  this  moisture  will  cause 
the  formation  of  a  coherent  layer  of  sugar  crystals,  which 
retard  further  moisture  absorption.  In  others  a  fluid 
sticky  film  is  formed  which  gives  easy  access  to  the 
underlying  portion  of  the  sweet.  The  composition  of 
the  toffee,  particularly  as  regards  the  proportion  of  the 
various  sugars,  determines  the  nature  of  the  surface  film. 
The  case  of  invert  sugar  has  already  been  mentioned. 
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The  ratio  of  sucrose  to  non-crystallisable  sugars  is  equally 
important.  If  this  is  correct,  a  coherent  layer  of  crystals 
forms  which  give  greatly  prolonged  shelf  life.  In 
Table  III.  caramel  No.  2  has  the  correct  proportions  of 
sucrose  to  non-crystallisable  sugars,  whilst  No.  i  has  not. 
Exactly  what  the  proportions  of  the  sugars  should  be  to 
obtain  this  desirable  result  cannot  be  predicted,  as  it 
depends  on  so  many  factors.  Fat,  milk  solids  and  flour 
also  modify  the  nature  of  the  surface  film.  In  a  similar 
manner  to  that  in  which  they  prevent  loss  of  shape  of  a 
toffee  they  make  the  surface  film  more  solid,  and  thereby 
offer  protection  to  the  underlying  sweet. 


Table  III. 


1. 

2. 

Sucrose 

. .  36  0 

Glucose  solids 

..  278 

iy8 

Invert  sugar  . . 

0-7 

0-7 

Milk  solids  not  fat  . . 

4-6 

0-J 

Total  fat 

22-2 

23  0 

Salt . 

07 

0-7 

Water  . . 

,  .  80 

90 

1000  1000 


Graining 

Nearly  all  sugar  boilings  consist  at  least  partially  of 
a  solid  supersaturated  syrup  of  sucrose  together  with 
various  non-crystallising  sugars.  The  crystallisation  of 
the  sucrose  is  termed  graining  and  always  occurs  eventu¬ 
ally.  as  the  supersaturated  syrup  is  in  an  unstable 
condition.  Graining  can  occur  in  two  ways :  either  dur¬ 
ing  manufacture,  when  the  whole  mass  crystallises  sud¬ 
denly,  or  on  storage,  when  crystallisation  takes  place 
gradually,  commencing  from  the  exposed  surface.  The 
fornjer  type  of  graining  occurs  more  easily  in  the  butter¬ 
scotch  type,  which  has  a  higher  ratio  of  sucrose  to  non¬ 
crystallising  sugars,  about  3-5:1,  than  in  toffee  and 
caramel,  where  their  ratio  is  very  seldom  above  2-5:  i; 
also  butterscotch  is  boiled  to  a  higher  temperature,  and 
is  consequently  more  highly  supersaturated  with  sucrose. 
This  sudden  graining  is  caused  by  agitation  of  the  batch 
either  in  the  pan  or  while  still  hot  on  the  table.  It  can  be 
overcome  by  changing  the  proportion  of  sugars. 

Delayed  graining  is  invariably  associated  with  moisture 


absorption  on  the  exposed  surface  of  the  toffee.  Efficient 
wrapping  and  quick  handling  before  the  toffee  is  wrapped 
greatly  increase  the  period  before  graining  becomes 
serious.  The  correct  ratio  of  sugars  depends  on  the 
other  ingredients  of  the  toffee,  particularly  the  residual 
water,  and  also  on  the  method  of  manufacture.  A  recipe 
suitable  for  slab  toffee  would  probably  have  too  large  a 
proportion  of  sucrose  for  plastic  cut  toffee.  The  differ¬ 
ences  between  these  processes  will  be  explained  in  detail 
later.  For  the  present  it  is  sufficient  to  say  that  plastic 
cut  toffee  has  to  be  handled  much  more  while  still  warm. 
Table  IV.  shows  the  composition  of  three  similar  toffees. 
No.  I  is  suitable  for  slab  toffee.  No.  2  still  has  rather  too 
much  sucrose  for  plastic  toffee.  No.  3  is  suitable  for  plastic 
toffee.  The  ratio  of  sucrose  to  glucose  solids  is  shown  in 
this  table. 


Table  IV. 

1. 

2. 

3. 

Sucrose  . . 

427 

41-3 

383 

Glucose  solids  . . 

23-2 

25-5 

28  7 

Invert  sugar 

0-5 

0-5 

0-5 

Milk  solids  not  fat 

8-8 

8-1 

80 

Total  fat 

I7-J 

17  I 

170 

Salt 

0-5 

0-5 

0-5 

Water 

70 

7  0 

70 

Sucrose 

Ratio  - 

-  1-84 

1-02 

1-34 

Glucose  solids 


The  preparation  of  toffee  for  the  plastic  cutting  machine 
involves  making  the  piece  of  warm  and  plastic  toffee  into 
a  roll,  which  is  subsequently  pulled  out  into  a  rope  for 
feeding  the  machine.  When  the  sweet  made  from  this 
rope  ultimately  commences  to  grain,  the  first  zones  of 
crystallisation  follow  a  spiral  corresponding  with  the  ex¬ 
posed  surface  of  the  original  roll.  A  cross-section  of  such 
a  sweet  will  show  the  spiral  formation  of  the  graining. 
Obviously  the  outside  surfaces  of  the  sweet  itself  will  also 
grain  at  the  same  time. 

The  foregoing  attempt  to  correlate  the  properties  of 
toffee  with  its  composition  is  incomplete,  but  the  problems 
are  interesting  and  subject  to  experimental  investigation. 
Ultimately  it  should  be  possible  to  predict  the  full  nature 
of  a  toffee  from  a  knowledge  of  its  recipe  and  manufac¬ 
turing  process.  At  present  this  is  not  the  case. 


THE  PACKING  OF  DRIED  MILK  AND  CEREALS 


The  “  Mettabox  Vacinert  ”  process  is  now  being  applied 
to  the  packing  of  full  cream  dried  milk  and  cereals.  The 
products  are  subjected  to  a  very-  high  vacuum  in  order 
to  remove  all  air  contained  in  the  fibre,  and  whilst  under 
this  high  vacuum  to  admit  a  suitable  inert  gas  which  takes 
the  place  of  the  air  removed.  The  inert  gas  prevents 
oxidation  and  at  the  same  time  is  said  to  fortify  the  pro¬ 
duct  against  the  harmful  influences  and  to  keep  it  fresh 
over  a  period  of  years. 

The  process  consists  briefly  of  filling  tins  with  the  dried 
milk  or  cereal  and  sealing  the  ends  by  a  double  seaming 
machine.  A  number  of  the  tins  are  placed  on  a  shallow 


tray,  a  small  hole  is  pierced  in  each  tin,  and  the  tray  slid 
into  a  charging  box.  The  counterbalanced  door  of  the 
charging  box  is  then  closed  and  a  vacuum  pump  con¬ 
nected  to  the  box  vacuumises  the  dried  milk  or  cereal 
by  means  of  the  holes  in  the  cans.  When  the  desired 
degree  of  vacuum  has  been  attained  the  inert  gas  is  intro¬ 
duced  at  low  pressure.  The  inert  gas  takes  the  place  of 
the  air,  and  after  the  tray  of  treated  tins  has  been  slid 
out  the  small  hole  in  each  is  sealed  by  means  of  a  solder. 

This  process  has  also  been  applied  with  success  to  the 
packing  of  coffee,  butter,  biscuits  and,  in  fact,  many 
other  products  with  a  high  fat  content. 
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BOOK  REVIEWS 


Chemical  Engineering  Data 

We  are  often  reminded  in  life,  both  by  precept  and  ex- 
perience,  not  to  rate  our  judf^ment  of  externals  too  hif«hly. 
Appearances  are  not  always  deceptive,  however,  and  this  is 
so  in  the  case  of  Chemical  Industries.  The  colour  of  the 
outside  covt‘rin>4  is  fresh  without  beinj*  f»audy ;  white  the 
texture  has  bt'cn  selected  to  stand  hard  wear.  The  exterior 
of  the  b»M)k  j'ives  one  the  feelinj*  of  worth,  clarity  and  sub¬ 
stance,  and  this  impression  is  fully  justitied  by  an  examina¬ 
tion  of  the  contents. 

It  has  been  said  that  when  we  are  in  need  of  information 
we  must  ai)ply  to  someone  who  can  tell  us  what  we  want  to 
know,  or,  next  best,  someone  who  can  tell  us  where  to  find 
the  information.  Chemical  Industries  does  both,  and  does 
it  well. 

'I'he  method  of  indexin}*  j^ives  quick  and  easy  access  to 
the  contents — a  most  important  feature  in  any  reference  b(K)k. 
There  is  an  alphabetical  index  of  supply  firms  for  both  plant 
and  chemicals,  as  well  as  a  classified  list  of  raw  materials, 
products,  plant  and  equipment,  showin}*  under  each  headinj* 
the  names  of  suppliers.  I'hen  follow  ten  sections  : 

1.  “  Materials  of  Construction  ”,  f'ivinj'  a  brief  but  prac¬ 
tical  r(?sum6  of  the  |)hyslcal,  chemical  and  mechanical  pro- 
|)erties  of  ferrous  and  non-ferrous  metals,  and  iion-metallic 
substances  used  in  plant  construction.  For  example,  the 
essential  |)roperties  of  such  metals  as  copper,  nickel,  monel 
metal,  chromium,  iron,  etc.,  are  f^iven,  while  a  list  of  acids, 
salts,  alkalis,  etc.,  shows  what  materials  should  be  used  for 
stora}*e  tanks,  piping  and  plant  in  each  case.  A  series  of 
tables  )4ives  such  information  as  tensile  strenjjth  of  metals, 
w«‘i}4ht  of  metals,  thermal  conductivities  of  metals  and  mis¬ 
cellaneous  solids,  etc. 

2.  ”  Power  Plant  and  Water  Treatment  ”,  j'ivinj'  practical 
notes  on  combustion,  boilers,  steam  f'eneration,  and  a 
number  of  tables  dealing  with  combustion,  air  compression, 
water,  steam,  horse  |)ower  transmitted  by  beltinf*,  etc. 

3.  ”  Factory  Equipment,  Layout  and  Location  ”,  }*ivin|» 
hints  on  factory  sites,  factory  and  workshop  acts,  equilibrium 
moisture,  air  conditioning*,  air  purification,  f*as  scrubbin}* 
and  fire  protection  appliances. 

4.  ”  Size  Reduction,  Mixing  and  Blending  ”,  dealing  with 
crushing,  grinding,  disintegration  and  mixing. 

5.  ”  Separating  and  Grading  ”,  e.xplaining  concisely  the 
various  methods  of  separation,  filtration,  drying,  evaporation, 
screening  and  sifting,  with  tables  of  woven  wire  cloth  and 
perforated  screens. 

6.  “  Handling,  Conveying  and  Transport  of  Materials  ”, 
covering  such  important  subjects  as  valves,  pumps,  con¬ 
veyors,  elevators,  containers  and  piping.  The  tables  in  this 
section  deal  with  viscosity,  pipe  friction,  etc. 

7.  “  Instruments  and  Laboratory  .Apparatus  ”,  in  which 
data  regarding  regulators,  indicators,  recorders,  thermo¬ 
meters,  pyrometers,  gauges,  etc.,  are  given.  The  tables 
corres|X)nci  with  the  subject-matter  of  the  section  and  in¬ 
clude  Baumd  and  Twaddell  specific  gravities. 

8.  ”  Raw  Materials  and  Heavy  Chemicals  ”,  giving  an 
exhaustive  list  of  trade  names  with  their  correct  chemical 
nomenclature  and  formula;,  specific  gravities,  a  list  of  some 
physical  and  chemical  properties  of  fats  and  oils  used  in  soap 
making,  physical  constants  of  the  elements  and  inorganic 
comiH)unds,  physical  constants  of  organic  compounds. 

q.  ”  Fine  Chemicals  ”,  containing  a  special  classification 
and  list  of  names  of  the  raw  materials  of  perfumery. 

to.  “  Mathematical  and  Conversion  Tables  ”,  which  are 
always  in  demand  and  must  be  easily  available  to  all  en¬ 
gineers  and  chemical  manufacturers. 

I'he  final  section  of  the  volume  is  a  “  Bibliography  ”  in 
a  form  which  gives  reference  to  treatises  under  the  particular 
industry  concerned. 

One  cannot  easily  imagine  a  better  conceived  reference 
b<K»k  for  the  chemical  industry,  and  it  is  difficult  to  see  how 
it  could  be  improved  within  the  limits  which  must  reasonably 
be  set  upon  a  work  of  this  kind.  Nevertheless,  there  will 
be  improvements  in  detail  as  time  passes,  but  meantime  those 


who  are  daily  concerned  with  the  complex  problems  of  chemi¬ 
cal  work  could  hardly  have  a  better  desk  companion  than 
Chemical  Industries.  R.  W.  Lamont. 

Chemical  Industries.  Technical  Reference  Book  for  Chemi¬ 
cal  Production.  Edited  by  D.  M.  A’eudtt.  Ph.D.,  B.Sc., 
D.I.e.,  .\.R.C.S.,  .4./.C.,  .i.I.Chem.E.  Leonard  Hill  Limited. 
Pp.  382.  Bibliography  90  pp.  los. 

Chemistry  and  Technology  of  Wines 
and  Liqueurs 

In  the  short  but  remarkable  preface  to  this  valuable  book  the 
authors  e.xplain  the  historical  background  against  which  the 
book  was  written.  The  beverage  and  fermentation  arts  up 
to  the  introduction  of  prohibition  had  not  received  any  appre¬ 
ciable  attention  from  chemists  •  and  chemical  engineers. 
During  prohibition  “  economy  of  production  was  a  relatively 
minor  consideration  when  the  liability  to  Government  seizure 
and  the  maintenance  of  an  army  of  thugs  and  wholesale 
bribery  constituted  the  larger  items  in  the  final  selling  price 
of  the  product  ”.  When  repeal  came  the  beverage  art  became 
a  ”  sort  of  stepchild  ” — chemists  and  engineers  were  readv 
and  a  rapid  and  remarkable  series  of  developments  occurred. 
This  book  has  b<'en  written  to  summarise  the  beverage  art 
as  it  now  exists,  and  what  amounts  to  an  exceedingly  valu¬ 
able  and  well-informed  series  of  monographs  has  resulted. 

The  first  four  chapters  deal  with  theoretical  considerations 
— the  chemistry  of  the  sugars  and  starches,  and  theories  of 
fermentation.  Considerable  chemical  detail  is  given,  and  the 
clear  account  of  the  mechanism  of  fermentation  includes  a 
reference  to  a  wide  selection  of  original  papers.  Useful 
generalisations  dealing  with  all  the  raw  materials  in  use  in 
the  wine,  spirit,  and  liqueur  trades  are  well  chosen,  and  in¬ 
clude  much  information  that  is  not  easily  obtained  elsewhere. 
Two  chapters  follow  on  the  chemical  and  biological  factors 
concerned  with  the  development  of  yeast  and  other  organisms, 
and  the  commercial  production  of  yeast ;  whilst  the  sections 
on  wine  starters  are  comprehensive  and  minute  details  are 
given.  .An  unfortunate  reference  to  wines  which  suffer  from 
various  diseases  being  ”  suggestive  of  cider  ”  indicates  that 
the  authors’  knowledge  of  this  latter  beverage  is  limited  and 
does  not  include  French,  Swiss,  German,  or  English  types. 

.A  brief  consideration  is  given  to  malt  and  malting  pro¬ 
cesses,  and  then  a  virtual  monograph  on  distillation.  The 
theoretical  principles  are  clearly  given,  and  profuse  illustra¬ 
tions  of  the  small-  and  large-scale  plant  are  included  so  as  to 
indicate  the  historical  development  of  this  type  of  equipment. 
The  production  of  whisky,  a  product  of  great  importance  in 
such  a  book,  is  dealt  with  informatively. 

The  manufacture  of  brandy,  rum,  gin,  and  other  distilled 
liquors  is  next  described.  Classification  and  manufacture  of 
wine  is  dealt  with  in  a  mass  of  valuable  data,  but  the  short 
section  on  cider  deals  almost  exclusively  with  .American 
methods.  The  varieties  given  are  by  no  means  the  only  ones 
— or  the  best — for  cider  manufacture,  and  the  production 
details  are  so  condensed  that  much  that  is  important  has 
been  excluded.  No  reference  is  made  to  centrifugation  or  the 
sterilising  filtration  of  cider. 

The  authors’  treatment  of  liqueurs  and  cordials  is  intrigu¬ 
ing.  Over  100  recipes  are  given,  and  the  first  impression 
gained  is  that  there  can  be  very  little  room  left  for  ingenuity 
and  originality  in  this  field.  The  last  two  chapters  will 
appeal  to  works  executives  and  to  chemists.  Full  analytical 
data  are  tabulated  in  the  penultimate  chapter  for  all  the 
wines,  spirits,  and  liqueurs  covered  by  the  book,  whilst, 
finally,  the  well-established  methods  which  have  been  evolved 
by  the  elaborate  referee  system  of  the  .Association  of  Olfici.'il 
.Agricultural  Chemists  of  .America  are  given  in  full. 

The  book  closes  with  a  selection  of  useful  reference  tables, 
details  of  statistics  for  the  liquor  industry,  and  an  excellent 
(Continued  on  page  288.) 
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BACON  FACTORIES 

and  their  DESIGN 


The  Curing  Cellar 

The  curing  cellar  should  be  close  to  the  chill-room,  and 
is  best  cooled  by  means  of  pipes  in  the  ceiling.  Brine 
pipes  and  drums  are  preferable,  as  they  give  a  more 
steady  temperature  than  direct  expansion  pipes.  The  re¬ 
frigerating  pipes  in  the  ceiling  must  have  adequate  gutter¬ 
ing  underneath  to  collect  the  water  which  condenses  on 
them  and  prevent  it  from  dripping  into  the  curing  tanks. 
The  size  of  the  curing  tanks  is  determined  by  the  number 
of  sides  to  be  cured  at  once.  There  must  be  at  least  as 
many  tanks  as  there  are  killing  days  for  pigs  each  week. 
It  is  suggested  that  tanks  should  be  a  few  inches  wider  at 
the  top  than  at  the  bottom,  so  that  the  sides  may  easily 
float  to  the  surface  when  the  battens  are  removed  and  the 
sides  are  taken  out  of  the  tanks. 

Curing  tanks  are  made  with  special  cement  mixtures  or 
finished  with  white  glazed  tiles.  If  a  hard  water  is  used 
for  the  tank  pickle,  a  brown  scale  may  form  on  the  sides 
and  bottom  of  the  tank.  This  scale  is  mainly  composed 
of  calcium  phosphate  (calcium  from  the  water  and  phos¬ 
phate  from  the  meat  juices),  together  with  salt,  blood,  etc. 
The  curing  tanks  are  built  mainly  below  ground  level,  but 
the  front  should  be  waist  high  for  convenience  in  w'orking. 
A  drain  should  be  provided  in  front  of  the  tanks,  into 
which  the  tank  pickle,  w'hich  is  inevitably  splashed  from 
the  tanks  during  the  removal  of  sides,  can  be  taken  to  a 
collecting  tank.  This  pickle  can  then  be  filtered  and  used 
again. 

Pickle  Storage  Tank 

From  the  curing  tanks  a  system  of  pipes  must  be  pro¬ 
vided  whereby  the  pickle  can  be  pumped  through  a  filter 
into  a  storage  tank.  In  Denmark  and  in  at  least  one 
factor}'  in  Northern  Ireland  special  sand  filters  are  now 
used.  It  is  claimed  that  by  this  means  the  pickle  is  not 
only  kept  clear  of  debris,  but  the  bacterial  content  of  the 
pickle  and  hence  its  nitrite  content  is  controlled.  The 
storage  tank  should  be  large  enough  to  hold  all  the  sur¬ 
plus  tank  pickle  in  the  factory.  The  pickle  itself  should 
be  kept  at  as  constant  a  temperature  as  possible.  This  is 
best  achieved  by  means  of  a  cooling  coil  in  the  middle  of 
the  tank.  Automatic  temperature  control  at  this  point 
would  be  a  great  improvement. 

Pump  Pickle 

A  mixing  tank,  a  filter,  and  a  storage  tank  must  be 
provided  for  the  pump  pickle,  and  here  again  it  is  sound 
policy  to  have  a  cooling  coil  in  the  storage  tank.  The 
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cold  filtered  pickle  must  be  led  through  a  pressure  pump 
capable  of  forcing  the  pickle  through  pipes  to  the  injec¬ 
tion  points  at  a  pressure  of  8o  to  lOO  lb.  per  square  inch. 
In  both  Holland  and  Denmark  a  meter  is  placed  in  this 
pipe  system  in  order  that  the  volume  of  pump  pickle  used 
by  a  factory  can  readily  be  ascertained.  This  acts  as  a 
check  on  the  overpumping  of  sides. 

Curing  and  Maturing  Cellars 

The  cooling  of  cellars  for  dry-salting  and  for  maturing 
is  by  no  means  a  straightforward  task.  The  humidity  of 
such  cellars  may  be  almost  as  important  as  the  tempera¬ 
ture.  In  certain  forms  of  dry-salting  it  is  an  advantage  to 
have  a  high  relative  humidity  (about  90  per  cent.)  in  the 
cellar.  Other  forms  of  dry-salting,  however,  require  drier 
conditions.  Drier  conditions  are  also  required  for  the 
maturing  cellars  for  Wiltshire  bacon,  which  matures  best 
if  the  relative  humidity  is  kept  about  80-85  cent.  If  the 
humidity  goes  much  above  this  point  the  growth  of  slime 
is  over-accelerated  and  maturation  is  too  hurried,  with 
the  consequence  that  the  quality  of  bacon  is  adversely 
affected.  On  the  other  hand,  if  the  humidity  of  the 
maturing  cellar  drops  too  low,  the  development  of  the 
micro-flora  necessary  for  maturation  is  retarded  and,  in 
addition,  the  sides  lose  extra  moisture  and  thus  lose  extra 
weight.  In  passing  it  may  be  mentioned  that  a  loss  of 
I  oz.  per  side  represents  a  loss  of  over  £200  a  year  to  a 
factory  killing  1,000  pigs  a  week. 

Direct  control  of  the  humidity  in  curing  and  maturing 
cellars  is  seldom  practised,  as  it  can  only  be  achieved  by 
the  use  of  air  which  has  been  conditioned  by  passing 
through  a  cold  calcium  chloride  brine  spray.  If  there  is 
no  direct  control  the  cellars  depend  to  a  large  extent  on 
the  arrangement  of  the  refrigerating  pipes  for  the  acci¬ 
dental  control  of  humidity.  Moisture  from  the  air  is  de¬ 
posited  as  water,  ice,  or  snow  on  the  cold  surface  of  the 
refrigerating  pipes,  and  the  amount  thus  deposited  de¬ 
pends  to  a  large  extent  on  the  difference  in  temperature 
between  the  cold  pipes  and  the  surrounding  air.  The 
greater  this  difference  in  temperature,  the  greater  is  the 
deposition  of  water  or  snow,  and  the  larger  is  the  loss  of 
moisture  from  the  air,  which  thus  becomes  drier.  Con¬ 
versely,  when  the  surrounding  air  is  nearly  the  same  tem¬ 
perature  as  the  pipes,  the  air  will  be  almost  saturated  with 
moisture.  This  occurs  when  the  refrigerating  system  is 
too  efficient,  as,  for  example,  when  there  are  a  very  large 
number  of  direct  expansion  pipes  or  when  a  system  of 
brine  pipes  and  drums  is  used.  The  best  plan  therefore 


282 


Food  Manufacture 


This  diagram  is  not  drawn  to  scale,  but  is  merely  intended  to  show  the  inter-relationship  betweeh  the  various  departments. 
The  sausage  and  pie-making  departments  are  not  shown,  nor  are  the  smoke  stacks,  as  these  can  be  grouped  together  in  a  separate 
block.  The  offices,  mess-rooms,  baths  and  lavatories  should  also  be  in  a  separate  block. 

The  insulated  portions  of  the  factory  are  shown  in  heavy  outline.  The  thin  broken  line  represents  the  overhead  rail  on  which 
the  carcasses  are  suspended.  The  various  departments  are  as  follows : 


1.  Pig  pens. 

2.  Killing  pen. 

3.  Bleeding  passage  and  blood  drain. 

4.  Scalding  tank. 

5.  Conveyor  for  shackles. 

6.  Dehairing  machine. 

7.  Scraping  table. 

8.  Singeing  furnace. 

9.  Water  sprinkler. 

10.  Lower  portion  of  floor. 

11.  Overhead  rail  for  large  carcasses  and 

for  those  which  are  not  singed. 

12.  Butchering  point. 

13.  Gut-room,  with  window  opposite  12. 

14.  Rail  for  plucks. 


15.  Chill-room  for  plucks. 

16.  Hose. 

17.  Compressed  air  point  for  bladders. 

18.  Support  for  carcasses. 

19.  Weighing  machine  for  carcasses. 

20.  Hanging  room. 

21.  Louvres. 

22.  Recess  for  tables  and  for  foot-washing 

machine. 

23.  Chill-room. 

24.  Tunnel  containing  refrigerating  pipes. 

25.  Cold  air  inlet  into  chill-room. 

26.  Cold  air  intake  into  tunnel. 

27.  Curing  cellar. 

28.  Curing  tanks. 


29.  Filter  and  tank  for  reserve  pickle. 

30.  Mixing  tank.  Alter,  and  storage  tank 

for  pump  pickle. 

31.  Pumps  for  curing  pickle  and  pumping 

pickle. 

32.  Maturing  room. 

33.  Air  lock,  tr'.mming  room,  bacon  baling 

room  and  lard  storage  room. 

34.  Lard  room. 

35.  Engine  room. 

36.  Blood,  bone  and  meat  meal  and  non¬ 

edible  fat  department. 

37.  Pickling  tanks  for  feet,  tongues, 

heads,  etc. 


for  a  maturing  cellar  is  to  have  a  moderate  number  of 
direct  expansion  pipes  and  keep  them  well  frosted.  A 
still  better  plan,  of  course,  would  be  to  use  conditioned 
air. 

The  main  part  of  the  refrigerated  portions  of  the  factory 
(i.e.,  chill-room,  curing  cellar,  and  maturing  cellar) 
should  be  kept  together  in  one  compact  group,  in  order 
that  the  heat  exchange  through  outside  walls  is  at  a 
minimum.  For  the  same  reason  none  of  the  outside  walls 
should  face  south.  The  walls  which  surround  this  group 
of  refrigerated  rooms  should  be  well  insulated  with  at 
least  4  in.,  and  preferably  6  in.,  of  good  slab  cork,  laid 
on  and  jointed  with  bitumen  and  carefully  covered  on  the 
inside  with  a  layer  of  waterproof  plaster.  Ceilings  should 
also  be  well  insulated  and  waterproofed,  and  even  floors 
should  be  insulated  if  this  is  practicable.  Money  spent  on 
insulation  is  well  invested  because  it  reduces  the  daily 
cost  of  running  the  refrigerating  machinery.  The  floors 
should  be  waterproof,  and  the  drains  should  be  led 
through  traps  to  the  outside  of  the  refrigerated  block. 
Care  should  be  taken  that  water  from  outside  does  not 
flow  through  these  drains  and  thus  greatly  increase  the 
leakage  of  heat  from  outside.  The  accidental  leakage  of 
heat  into  these  refrigerated  rooms  is  a  costly  matter.  It 
can  best  be  minimised  by  having  a  partially  refrigerated 
room  between  the  chill-room,  curing  cellar,  etc.,  and  the 
hanging  room.  This  room  prevents  warm  air  from  out¬ 
side  rushing  directly  into  the  chill-room  and  thus  acts  as 


an  air-lock.  It  can  also  be  used  as  a  trimming  room  for 
the  chilled  sides  and  a  baling  room  for  the  matured  sides 
(see  diagram). 

By-Products 

Large  factories  can  make  more  efficient  use  of  by¬ 
products  than  small  factories  can.  It  is  not  commercially 
worth  while  to  process  by-products  unless  there  is  a 
certain  minimum  quantity  of  material  available  each 
week.  Thus  it  is  doubtful  if  it  pays  to  make  blood-meal 
in  a  factory  which  kills  less  than  300  to  400  pigs  a  week, 
whereas  there  is  a  special  system  for  the  collection  of 
blood  on  a  belt  which  then  passes  through  a  drying  cham¬ 
ber,  a  continuous  system  which  is  suitable  for  factories 
killing  5,000  pigs  a  week.  Other  processes,  such  as  the 
solvent  extraction  of  excess  fat  from  meat-meal,  should 
probably  not  be  undertaken  until  killing  exceeds  5,000 
pigs  a  week.  The  invention  of  new  methods  of  utilising 
by-products,  however,  wilt  naturally  change  such  esti¬ 
mates,  and  bacon  factories  should  keep  a  constant  look¬ 
out  for  possible  methods  of  utilising  by-products. 

The  most  important  by-product  is  lard.  The  lard  de¬ 
partment  should  be  close  to  the  hanging  room,  so  that 
flares  can  be  handled  rapidly.  For  the  manufacture  of  a 
neutral,  flavourless  lard  the  Danes  have  now  developed  a 
very  compact  continuous  flow  plant.  There  is  still,  how¬ 
ever,  a  market  for  a  more  full-flavoured  lard,  and  our 
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own  factories  may  be  wise  to  keep  to  the  use  of  kettle 
rendering  and  pressure  cooking. 

Condemned  carcasses,  heads,  bones,  and  other  scrap 
from  the  factory  go  to  the  soap-lard  department,  where 
they  are  rendered  down  and  the  fat  extracted.  This  fat 
is  used  for  non-edible  purposes.  Pressure  cookers  are 
usually  used  in  the  soap-lard  department.  After  removal 
of  the  fat,  the  residues  are  dried  and  ground  to  a  powder 
and  sold  as  meat-meal  or  bone-meal.  Meat-meals  can 
also  be  made  by  the  diy-rendering  process,  which  has 
now  been  improved  by  the  use  of  a  hydraulic  press  to 
remove  fat  from  the  residue.  By  this  means  it  is  claimed 
that  the  amount  of  fat  in  the  meat-meal  can  be  kept  below 
5  per  cent. 

The  scraps  of  meat  obtained  when  the  sides  are 
trimmed  are  most  profitably  handled  by  installing  a 
sausage  and  pie  department.  This  can  well  be  housed  in 
a  separate  building,  together  with  the  smoke-stacks.  Be¬ 
sides  making  a  variety  of  sausages  and  pies,  this  depart¬ 
ment  can  also  pack  pickled  tongues  in  glass  containers 
and  cook,  or  possibly  can,  surplus  gammons. 

It  is  necessary  to  have  a  series  of  small  tanks  in  which 
pigs’  feet,  tongues,  etc.,  can  be  pickled.  These  tanks  can 
best  be  sited  near  the  pluck-room  in  a  refrigerated  room. 
There  should  be  an  insulated  pipe-line  from  the  main 
pickle  storage  tank  in  order  that  surplus  pickle  can  be 
pumped  over  to  this  department. 

The  gut-room  in  many  bacon  factories  is  an  evil-smell¬ 
ing  place  which  can  only  be  visited  behind  a  barrage  of 
tobacco  smoke.  This  state  of  affairs  can  best  be  remedied 
by  fasting  the  pigs  overnight  before  slaughter.  The  gut- 
room  must  be  equipped  with  tanks  for  the  processing  of 
intestines  and  stomachs. 

Engine  Rooms 

The  engineers’  department  of  a  bacon  factory  contains 
a  varied  assortment  of  machinery  such  as  boilers  for 
steam  raising  and  possibly  for  steam  turbines,  Diesel 
engines  and  dynamos  for  the  production  of  electricity, 
water  pumps,  and  last,  but  not  least,  the  refrigerating 
engines.  The  electric  motors  which  drive  the  refrigerating 
machines  are  usually  coupled  to  them  by  belting.  There 
is  no  reason,  however,  why  the  motors  should  not  be 
coupled  directly  to  the  machines  by  a  direct  drive,  thus 
saving  valuable  floor  space. 

The  machinery  in  many  engine  rooms  is  like  Robinson 
Crusoe’s  long  boat — once  there  it  cannot  be  moved.  In 
order  to  facilitate  repairs,  renewals,  and  alterations,  the 

Descriptions  of  Illustrations : 

(8)  A  view  of  a  chill  room  in  which  the  sides  are  hun^  singly. 

In  many  chill-rooms  the  sides  are  hung  in  pairs. 

(9)  This  illustration  shows  a  chill-room  being  used  for  the 

trimming  of  the  sides. 

(10)  A  cellar  for  tank-curing.  The  tanks  hanging  from  the 
ceiling  contain  calcium  chloride  brine  for  cooling  the  cellar. 
Pickle  overflowing  from  the  tanks  on  the  floor  is  collected  in 

the  special  drain  in  front  of  the  tanks. 

(11)  A  dry-salting  cellar  in  a  small  factory.  The  cooling  is 
done  by  means  of  brine  drums  in  the  ceiling.  Such  cellars 
tend  to  have  a  high  humidity  and  to  be  unsuitable  for  use  as 

maturing  cellars. 
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engine  room  should  have  high,  wide  doors  and  be  pro¬ 
vided  with  a  robust  hoist  running  on  an  overhead  track¬ 
way.  The  trackway  should  extend  for  some  little  distance 
outside  the  engine  room,  in  order  that  the  heavy  parts  of 
engines  can  be  picked  up  from  lorries  or  railway  trucks. 

Conveyor  Systems 

The  use  of  conveyor  systems  in  the  bacon  factory  is  still 
in  its  infancy.  It  would,  however,  greatly  facilitate  the 
efficient  w’orking  of  a  factory  if  conveyor  systems  were 
used  for  (i)  the  transport  of  carcasses  from  the  singeing 
furnace  past  the  butchering  team  to  the  scales,  and  from 
the  scales  to  the  hanging  floor  and  chill-room  (at  present 
there  is  usually  an  overhead  rail,  and  carcasses  are  pushed 
along  by  hand);  (2)  the  removal  of  cured  sides  from 
curing  tanks  to  the  maturing  cellar  and  from  maturing 
cellar  to  baling  room  (baled  sides  might  also  be  con¬ 
veyed  to  the  loading  point);  (3)  the  removal  of  offals  to 
the  gut-room. 

Extensions 

The  extension  of  an  existing  factory  is  more  difficult 
than  the  erection  of  a  new  one  because,  unless  great  care 
is  taken,  the  grouping  of  the  departments  is  interfered 
with,  and  carcasses  and  bacon  have  to  travel  unduly  long 
distances  round  the  factory.  An  extension  of  the  lairage 
is  usually  a  simple  matter,  provided  that  ground  is  avail¬ 
able.  The  killing  pen,  scalding  tank,  dehairing  machine, 
and  singeing  furnace  will  probably  be  ample,  as  by  ex¬ 
tending  the  hours  of  work  a  larger  number  of  pigs  can  be 
killed.  Extensions  of  hanging  floor,  chill-room,  curing 
cellar,  and  maturing  room  will,  however,  be  needed  to 
deal  with  an  increase  in  the  number  of  carcasses.  Such 
extensions  are  usually  made  by  rebuilding  whole  sections 
of  the  factory  on  a  larger  scale.  This  is  a  complicated 
matter.  A  maturing  cellar  which  is  perfectly  efficient  on 
the  small  scale  may  in  some  mysterious  way  become  too 
humid  when  increased  to  four  times  its  original  size.  In 
this  case  the  problem  which  faces  the  architect  and  re¬ 
frigerating  engineer  is  to  increase  size  without  altering  the 
internal  conditions  of  the  cellar.  This  can  only  be  done 
by  studying  the  original  conditions  and  adjusting  the 
piping  in  the  larger  room  to  reproduce  the  temperature 
and  humidity  of  the  original  rooms.  Air  movement,  too, 
may  be  important,  but  this  will  be  much  more  difficult  to 
reproduce.  If  the  larger  room  is  not  suitably  adjusted, 
the  cure  may  be  completely  altered.  More  than  once  it 

Dt-u  ri/'lions  of  Illustrations  ; 

(12)  A  Idrd  room  thowinfS  settlinii  pans  and  fillin|(  devices. 

(13)  A  “Titan”  lard  purifier,  cooler  and  fillinji  machine  in  a 

co-operative  Danish  bacon  factory. 

(14)  A  view  taken  in  the  Sausage  and  Pie-Making  Department. 

(15)  Automatic  refri)(eratin|(  plant.  This  machine  starts  and 
stop*  itself  and  is  controlled  by  the  temperature  of  the  room 
which  is  beinil  cooled.  If  the  temperature  rises  above  the 
desired  point  the  machinery  is  automatically  started.  When 
the  desired  temperature  is  reached  the  machinery  is  automati¬ 
cally  stopped. 

( /f  V  acknowledge  illustrations  8,  9,  12  and  1 4  to  the  Co-of>erative  Whole¬ 
sale  Society,  Ltd,,  and  Industrial  Waste  Eliminators,  Ltd.  ;  10,  li  and 
15  to  William  Douglas  and  Sons,  Ltd.  ;  and  13  to  Ilenius  Limited.) 
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has  happened  that  a  curer  has  got  worse  bacon  from  fine 
new  cellars  than  he  got  before  he  altered  his  factory. 

Future  Tendencies 

As  our  knowledge  becomes  more  exact,  curing  opera¬ 
tions  will  be  more  controlled  than  they  are  at  present. 
Temperature  and  humidity  will  be  controlled  more  effec¬ 
tively,  probably  by  automatic  devices.  Designs  for  bacon 
factories  will  have  to  include  mechanisms  for  providing 
constant  temperatures,  constant  humidities  and  even  con¬ 
stant  rates  of  air  movement  in  various  parts  of  the  factory. 
The  factory  of  the  future  will  also  probably  be  equipped 
with  an  instrument  room  to  which  cables  come  from  all 
parts  of  the  factory,  and  in  which  a  continuous  record  is 
kept  of  the  temperatures,  humidities  and  air  movements 
of  the  important  parts  of  the  factory — the  scalding  tank, 
hanging  room,  chill-rooms,  curing  cellars  and  tanks.  The 
density  of  the  tank  and  injection  pickles  will  be  more 
exactly  controlled,  and  the  pressure  of  injection  and  the 
amount  of  pickle  injected  will  be  automatically  controlled. 
More  use  too  will  be  made  of  conveyor  systems  through¬ 
out  the  factory. 


Conclusion 

This  article  has  been  written  from  the  point  of  view  of 
the  curer  and  not  that  of  the  architect  or  engineer.  There 
is  no  intention  of  laying  down  hard  and  fast  rules  about 
design.  The  diagram  on  page  283  is  not  a  plan  of  a 
bacon  factory,  but  merely  gives  an  approximate  idea  of 
the  inter-relation  of  the  various  departments  of  the  factory . 
The  plan  for  a  particular  bacon  factory  must  of  course 
be  worked  out  ad  hoc  according  to  the  site  and  the  re¬ 
quirements  of  the  curer.  No  plan  is  perfect  in  every 
detail  because  the  various  departments  of  the  factory' 
present  conflicting  claims,  and  it  is  impossible  to  have 
each  section  ideally  situated  in  relation  to  every  other 
section.  Compromises  have  to  be  agreed  upon  by  the 
architect,  engineer  and  curer. 

In  conclusion,  it  should  be  pointed  out  that  this  article 
has  been  written,  not  in  a  didactic  spirit,  but  in  the  hope 
that  it  may  throw  light  on  the  problems  which  confront 
the  designer  of  bacon  factories  and  thus  help  our  growing 
bacon  industry  to  secure  the  best  factories  that  can  be 
devised  by  architect,  engineer  and  curer  working  together 
in  collaboration. 


REFRESHER  COURSES  FOR  FOOD  MEN 

Low  Temperature  Research  Station 


Three  years  ago,  at  the  request  of  the  British  Associa¬ 
tion  of  Refrigeration,  the  Low  Temperature  Research 
Station  at  Cambridge  held  a  Refresher  Course.  Another 
has  been  arranged  this  year,  and  it  is  hoped  there  will  be 
sufficient  applications  to  make  it  worth  while. 

The  previous  course  consisted  of  lectures  and  informal 
discussions  designed  specially  for  the  younger  men  in  in¬ 
dustries  dealing  with  the  storage  and  transport  of  food 
and  reviewed  the  latest  scientific  advances  made  in  this 
field.  The  proposed  course,  which  is  to  be  held  from 
September  21  to  26,  1936,  would  be  carried  out  on  similar 
lines.  The  programme  is  as  follows : 

Monday. 

Microbiology  in  food  preservation.  R.  G.  Tomkins 

and  R.  B.  Haines. 

Tuesday  and  Wednesday. 

Storage  of  animal  produce : 

(а)  Meat,  eggs  and  poultry.  T.  Moran. 

(б)  Fish.  G.  A.  Reay  (Torry  Research  Station, 
Aberdeen). 

(c)  Bacon.  E.  H.  Callow. 


{d)  Cheese  and  butter.  A.  T.  R.  Mattick  (National 
Institute  for  Research  in  Dairying,  Reading). 
Thursday. 

Storage  of  fruit  and  vegetables: 

(а)  New  developments  in  gas  storage.  C.  West 
(Ditton  Laboratory,  East  Mailing,  Kent). 

(б)  The  work  of  the  Covent  Garden  Laboratory. 
J.  Barker. 

Friday  (Morning). 

Corrosion  problems  in  the  storage  of  foods.  T.  N. 
Morris. 

Canning  practice  and  problems.  F.  Hirst  (Fruit  and 
Vegetable  Preservation  Research  Station,  Chipping 
Campden,  Glos), 

Friday  (Afternoon). 

Control  of  storage  conditions.  A.  J.  M.  Smith. 

The  fee  for  the  Course  is  one  guinea,  and  applications 
should  be  made  to  the  Hon.  Secretary  of  the  British 
Association  of  Refrigeration,  Empire  House,  St.  Martin’s- 
le-Grand,  London,  E.C.  i. 


THE  PHYSICAL  ATTRIBUTES  OF  SUGAR  CONFECTIONERY 

(Continued  from  page  276.) 


ing  quantities  of  the  liquid  syrup.  According  to  the 
electronic  dissociation  theory  the  degree  of  swelling  is 
affected  by  the  presence  of  electrolytes,  some  compounds 
increasing  the  water  absorption  and  others  the  reverse. 
This  accounts  for  variations  in  the  quality  of  gelatine, 
and  from  the  practical  point  of  view  indicates  the  neces¬ 
sity  for  ascertaining  the  minimum  period  of  soaking  which 
results  in  maximum  water  absorption.  In  certain  pro¬ 


cesses  of  manufacture  it  may  not  be  possible  to  utilise  the 
full  property  of  a  gelatine  which  for  other  work  may  be 
excellent. 

Very  brief  reference  has  been  made  to  some  physical 
aspects  of  confectionery,  and  it  would  appear  that  a  de¬ 
tailed  study  from  the  physico-chemical  point  of  view 
should  elucidate  various  underlying  scientific  principles 
which  must  be  of  value  in  their  practical  applications. 
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BLEACHING,  DYEING  &  GLACEING  of 

CHERRIES 


The  manufacture  of  glaced  cherries  in  British  Columbia  from  the  Royal  Ann  variety  has 
provided  a  profitable  outlet  for  this  fruit.  The  development  of  this  industry  has  been 
largely  due  to  the  application  of  findings  of  the  Fruit  Products  Laboratory  of  the  Dominion 
Experimental  Station,  Summerland,  British  Columbia.  An  outline  of  the  processes  involved 
is  described  by  F.  E.  ATKINSON,  Specialist  in  Fruit  Products,  and  C.  C.  STRACHAN, 
Chemist,  of  the  Summerland  Experimental  Station,  B.C.,  Canada. 


THE  CHERRIES  are  picked  just  before  eating-ripe 
maturity.  Refractometer  tests  have  shown  that  a  total 
solid  content  of  15  to  17  per  cent,  gives  satisfactory 
results.  The  fruit  is  held  about  12  hours  after  picking 
to  reduce  its  turgidity  by  evaporation  of  moisture  through 
the  skin.  In  barrelling,  4  gallons  of  bleaching  solution 
are  placed  in  the  bottom  of  a  42-gallon  paraffin-lined  fir 
barrel,  and  240  lb.  of  fruit  added.  The  barrel  is  then 
headed,  laid  on  its  side,  and  additional  bleaching  solu¬ 
tion  poured  through  the  side  bung  until  the  barrel  is  full. 
A  2-in.  bung  covered  with  sacking  is  most  convenient, 
as  it  has  to  be  removed  frequently. 

Every  day  for  the  first  10  days  the  bung  is  removed 
and  the  barrel  filled  with  bleaching  solution.  This  step 
is  necessary,  as  the  air  in  the  cherries  is  replaced  with  the 
bleaching  solution.  The  barrels  should  also  be  given  a 
quarter  turn  once  a  day  during  the  first  10  days  to  free 
adhering  air  from  the  fruit.  The  turning  also  ensures  a 
uniform  solution. 


The  Bleaching  Solution 

Two  strengths  of  bleaching  solution  recommended  by 
Wiegand  and  Bullis,  of  the  Oregon  Experiment  Station, 
have  been  found  satisfactory — namely,  per  cent,  sul¬ 
phurous  acid  with  9  lb.  whiting  (CaCO,)  per  100  Imperial 
gallons,  and  i  per  cent,  sulphurous  acid  with  6  lb.  of 
whiting  per  100  Imperial  gallons. 

In  many  parts  of  the  world  dilute  sulphurous  acid  can 
be  made  economically  from  the  compressed  gas  supplied 
in  cylinders.  The  method  of  bubbling  the  gas  through 
water  or  adding  the  liquid  gas  directly  to  water  is  usually 
explained  by  the  manufacturers.  The  whiting  is  sifted 
into  the  acid  and  readily  reacts.  Thorough  agitation  de¬ 
velops  uniformity.  In  British  Columbia  the  price  of  com¬ 
pressed  gas  has  been  high,  and  satisfactory  sulphurous 
acid  generators  have  been  built.  The  construction  cost 
is  moderate,  and  acid  is  produced  for  a  fraction  of  the 
cost  of  acid  from  compressed  gas.  Crude  sulphur  is 


Above :  View  of  the  Fruit  Products  Laboratory,  Dominion  Experimental  Station,  Summerland,  B.C.,  Canada. 
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burned  in  a  stove  made  by  laying  a  gasoline  barrel  (or 
other  round  iron  tank  of  similar  proportions)  on  its  side. 
In  one  end  an  8-in.  pipe  connection  is  welded  and  in  the 
other  a  6-  by  12-in.  opening  is  cut  which  serves  as  a 
door.  The  fumes  of  sulphur  dioxide  from  this  burner 
pass  through  a  tubular  cooler  (preferably  made  of  lead), 
which  is  cooled  by  a  spray  of  water.  The  cooled  fumes 
are  drawn  into  a  gas  absorption  tower  16  ft.  high  and 
16  in.  square.  This  is  filled  with  i-  to  li-in.  foundry 
coke.  A  stream  of  water  trickles  evenly  over  the  coke. 
A  wooden  fan  at  the  top  of  the  tower  draws  the  gas 
through  the  entire  apparatus.  No  iron  is  used  in  the 
apparatus  from  the  point  where  the  fumes  and  water 
react,  as  this  metal  causes  darkening  of  the  cherries. 
Lead,  wooden  or  bronze  pipe  is  necessary  for  carrying 
the  acid.  It  is  accumulated  in  large  stave  tanks,  where 
the  whiting  is  added.  Over-heating  of  the  stove  with  subse¬ 
quent  sublimation  of  the  sulphur  must  be  guarded  against. 

Pitting  and  Dyeing 

After  a  minimum  of  2  weeks  in  the  bleaching  solution, 
the  cherries  may  be  pitted  and  glaced.  Much  longer 
storage  periods  in  the  solution  are  usually  employed.  The 
pitting  is  usually  a  hand  operation,  in  which  a  small 
pointed  spoon  is  pushed  into  the  fruit  at  the  stem  end 
and  cuts  the  pit  from  the  surrounding  flesh.  After  pit¬ 
ting,  the  cherries  are  graded  and  repacked  in  barrels  with 
the  original  bleach  solution.  In  factories  where  the  pit¬ 
ting  and  glaceing  are  done  at  the  same  time,  the  second 
packing  in  barrels  can  be  avoided. 

Leaching  out  the  sulphurous  acid  from  the  cherry  flesh 
is  the  first  step  in  glaceing.  Hot  and  cold  water  methods 
which  require  from  2  to  5  days  are  in  use.  However,  it 
has  been  found  here  that  three  lo-minute  boils,  with  the 
water  discarded  between  each  boil,  are  very  satisfactory. 
When  erythrosine  dye  is  used,  the  leach  should  leave  the 
cherry  flesh  with  a  />H  of  4-0  to  4-4  in  order  to  facilitate 
reception  of  the  dye. 

To  dye  the  fruit,  J  oz.  erythrosine  dye  is  used  per 
100  lb.  of  fruit.  It  is  good  policy  to  dissolve  the  dye 
needed  for  a  day’s  run  in  boiling  water  and  make  it  up 
to  a  definite  volume.  If  2,000  lb.  of  fruit  are  to  be  dyed 
per  day,  then  2J  oz.  of  dye  could  be  dissolved  in  2,000 
c.c.  of  water.  With  each  100  lb.  one  would  use  100  c.c. 
of  dye  solution.  Boiling  with  cherries  in  the  dye  solution 
has  been  found  to  give  uniform  satisfactory  results.  If 
over-leaching  does  occur,  the  cherries  become  greyish  and 
the  dye  a  dark  red.  This  condition  can  be  rectified  by 
the  addition  of  citric  acid  until  the  proper  pH  is  attained. 
The  cherries  after  leaching  are  covered  with  water,  the 
dye  added  and  boiled  slowly  for  45  minutes.  At  the  end 
of  this  time,  only  a  faint  pink  should  be  left  in  the  dye 
water. 

After  the  dyeing  treatment,  the  cherries  are  placed  in 
syruping  tanks  and  are  syruped.  A  30  per  cent,  syrup 
has  been  found  satisfactory  for  a  start.  Citric  acid  is 
added  at  the  rate  of  10  oz.  per  250  lb.  of  fruit  after 
24  hours  to  set  the  dye.  The  syrup  is  gradually  increased 
until  a  final  sugar  concentration  of  75  to  76  per  cent,  is 
attained. 

Metals  from  which  processing  equipment  is  made  have 
been  found  to  exert  a  definite  influence  on  the  brightness 


of  the  colour  of  cherries  dyed  with  erythrosine.  In  ex¬ 
periments  where  various  metals  were  used  as  containers 
in  which  to  dye  and  syrup  the  fruit,  the  following  order 
of  merit  was  determined :  (i)  glass,  (2)  nickel  and  alu¬ 
minium,  (3)  tin,  (4)  monel,  (5)  copper. 

Glaceing  the  Fruit 

The  method  of  glaceing  fruit  in  general  use  at  the 
present  time  consists  of  using  numerous  copper  tanks  or 
various  types  of  dishpans,  in  which  the  fruit  is  placed 
and  covered  with  syrup.  The  syrup  is  drawn  off  daily, 
concentrated  in  a  vacuum  pan,  and  returned  to  the  fruit. 
This  station  has  applied  the  principle  of  heat  assisting 
osmotic  action  as  an  aid  to  absorption  of  sugar  syrups  by 
cherries.  In  doing  so,  a  dehydrator  has  been  devised  in 
which  tanks  of  suitable  material  are  placed.  Over  and 
around  these  tanks  a  light  blast  of  hot  air  of  150°  to 
160°  F.  circulates.  Besides  assisting  the  absorption  of 
sugar,  the  heat  also  causes  evaporation.  The  humid  air 
is  exhausted  so  as  to  maintain  a  relative  humidity  of 
approximately  18  per  cent.  Accordingly  the  syrup  does 
not  have  to  be  drained  away  and  concentrated.  As 
necessary,  more  syrup  is  added  of  the  strength  to  which 
the  syrup  in  the  tanks  has  concentrated.  Syrups  for 
addition  to  the  fruit  are  made  of  30,  40,  50,  60  and  70  per 
cent,  sugar.  If  the  syrup  in  a  tank  of  cherries  tests  45  per 
cent,  sugar,  then  equal  parts  of  40  and  50  per  cent,  syrup 
would  be  added  to  take  the  place  of  the  water  evaporated. 
By  this  means  cherries  can  be  thoroughly  glaced  in 
7  days.  The  daily  increase  in  strength  of  the  syrup  is 
usually  10  per  cent.  The  finishing  syrup  should  be  76 
to  77  per  cent,  sugar.  If  the  cherries  are  not  needed  for 
immediate  sale  it  is  advisable  to  leave  the  tank,  cherries 
and  syrup  on  a  rack  at  room  temperature  for  another 
week.  Additional  sugar  will  be  absorbed.  A  refracto- 
meter  for  determining  the  sugar  in  syrups  and  a  pH  set 
for  checking  conditions  for  dyeing  and  the  active  acid  in 
the  syrup  are  very  valuable  instruments  in  this  process. 

Another  item  of  interest  is  the  fact  that  it  now  appears 
probable  that  the  use  of  glucose  to  prevent  crystallising 
of  the  fruit  can  be  avoided,  as  sufficient  of  the  cane  sugar 
is  inverted  under  the  conditions  prevailing  in  the  dehy¬ 
drator  to  take  the  place  of  the  glucose.  This  factor  is 
being  further  investigated  at  the  Summerland  Experi¬ 
mental  Station. 

Chemistry  and  Technology  of  Wines  and  Liqueurs 
(Continued  from  page  281.) 

bibliography  (which,  however,  includes  .Mlwood’s  cider 
bulletin,  now  surely  out  of  date,  and  yet  omits  Warcollier’s 
classic  Le  Cidrerie).  The  authors  are  to  be  complimented  on 
producing  a  remarkably  useful  addition  to  the  literature  on 
wines  and  spirits.  The  general  high  level  of  their  writing, 
their  unique  quality  of  picturesqueness,  are  admirably  indicated 
by  the  two  following  phrases  taken  from  the  text  :  “  The 
wines  that  elderly  connoisseurs  sip  with  tears  of  thankful¬ 
ness  ”,  and  **  port  and  other  heavy  wines  like  Malaga  are 
sipping  rather  than  drinking  wines,  and  should  be  used  with 
circumspection  during  the  evening,  when  the  appetite  no 
longer  clamours.  ...”  V.  L.  S.  C. 

The  Chemistry  and  Technology  of  Wines  and  Liqueurs. 
Ilerstein  and  Gregory.  Chapman  and  Hall.  Pp.  .rn  +  360. 
30s. 
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INDUSTRIAL  NEWS 


The  Grocers  Exhibition 

The  Grocers  Exhibition  is  to  be 
held  from  September  19  to  Septem- 
i)er  25  at  the  Agricultural  Hall.  A 
special  feature  this  year  is  a  demon¬ 
stration  by  the  Gas  Light  and  Coke 
Co.  for  gas  and  Messrs.  Ediswan  for 
electricity  of  the  methods  of  heating 
and  lighting  shops.  The  question  of 
heating  will  affect  shops  in  the  future 
very  considerably  as  the  Home  Office 
intend  to  administer  the  Shops  Heat¬ 
ing  Act  1934  more  strictly.  There 
will  be  the  usual  comprehensive  com¬ 
petitions  for  masters,  managers,  and 
assistants  in  all  departments  of  the 
grocery  and  provision  trade,  which 
will  take  place  in  the  Gilbey  Hall. 
There  are  a  number  of  meetings 
during  the  Exhibition,  and  members 
of  the  trade  attending  will  be  offered 
many  advantages  by  the  important 
firms  exhibiting. 

Fire  Offices'  Committee  Testing 
Station 

The  Fire  Offices’  Committee  Test¬ 
ing  Station  at  Elstree  was  opened  in 
November  last  and  has  been  specially 
erected  to  enable  manufacturers  of 
building  materials  to  obtain  tests  of 
their  products  in  accordance  with 
the  standards  of  fire  resistance  and 
combustibility  laid  down  by  the 
British  Standards  Institution.  Pro¬ 
vision  had  to  be  made  for  tests  of  an 
order  never  previously  attempted, 
and  the  Committee  invited  competi¬ 
tive  designs  for  the  equipment.  The 
furnace  plant  was  installed  and  de¬ 
signed  by  Mr.  Arthur  Docking  of 
Radiant  Heating,  Ltd.,  while  all  the 
piping,  valves,  and  fittings  for  the 
furnace  were  supplied  by  Messrs. 
Walworth,  Ltd. 

It  is  the  only  testing  station  of  its 
kind  in  this  country.  Operated  by 
associated  Fire  Insurance  Companies, 
it  has  been  provided  so  that  manu¬ 
facturers  may  submit  elements  of 
construction  for  test  against  fire  re¬ 
sistance,  particularly  floors,  walls, 
and  columns. 

British  Industries  Fair,  1937 

The  Department  of  Overseas  Trade 
announce  a  record  demand  for  space 
in  the  British  Industries  Fair  in  Lon¬ 
don,  1937. 

Within  one  week  of  the  issue  of 
forms  of  application  no  fewer  than  308 
exhibitors  had  applied  for  156,768 
square  feet  of  exhibiting  space. 

The  Olympia  and  Earl’s  Court  sec¬ 
tions  of  the  Fair  date  from  February 
15  to  26,  and  next  year  the  Food¬ 
stuffs  exhibits  will  be  housed  at 
Earl’s  Court. 

Foodstuffs,  Beverages,  and  Tobacco 


form  Group  16  and  exhibits  include 
Condiments,  Confectionery  Novelties, 
Beverages  (non-alcoholic).  Biscuits 
and  Cakes,  Confectionery  (Sugar  and 
Chocolate),  Custard  Powders,  Dairy 
Produce,  Flour,  Food  Extracts  and 
Infants’  and  Invalids’  Essences, 
Jams,  Marmalades  and  Jellies, 
Pickles  and  Sauces,  Preserved  Meats, 
Fish,  Fruit,  and  Vegetables. 

Food  Company  Registrations 

We  have  received  from  Jordan  and 
Sons,  Ltd.,  company  registration 
agents.  Chancery  Lane,  London, 
their  half-yearly  statistical  report 
relating  to  new  companies  registered 
in  England  during  the  half-year 
ended  June  30,  1936.  From  this  we 
see  that  the  number  of  companies 
registered  and  coming  under  the 
heading  “  Food  ”  is  larger  than  in 
any  other  group,  while  the  total 
amount  of  capital  is  the  third 
highest.  There  are  nine  registrations 
of  public  companies  in  the  Foo<l 
group  with  a  total  capital  of 
£6,041,000  and  523  private  com¬ 
panies  with  a  total  capital  of 
£1,464,510,  making  a  sum  total  of 
532  companies  with  a  capital  of 
£7,505,510. 

Dr.  T.  H.  Durrans*  New  Appoint¬ 
ment 

On  July  6  Dr.  T.  H.  Durrans  was 
co-opted  to  the  Board  of  Messrs. 
A.  Boake,  Roberts  and  Co.,  Ltd., 
London,  E.  15.  He  has  served  the 
company  for  30  years,  and  for  5 
years  has  been  the  chief  of  the  Re¬ 
search  and  Development  Staffs. 


He  is  a  Doctor  of  Science  of  Lon¬ 
don  University,  and  in  addition  is  a 
Fellow  of  the  Institute  of  Chemistry. 
For  seven  years  he  conducted  re¬ 
search  work  for  his  firm  in  the  Dyson 
Perrins  Laboratory  at  Oxford  Uni¬ 
versity  under  Professor  W.  H.  Per¬ 
kin.  On  behalf  of  his  firm  he  has 
visited  America,  Germany,  and 
France. 

For  years  he  specialised  in  the 
study  of  essential  oils  and  earned  a 
great  reputation  amongst  his  fellow- 
workers  in  this  field.  More  recently 
he  has  devoted  his  attention  mainly 
to  fine  chemicals  and  also  the  sol¬ 
vents,  plasticisers,  etc.,  which  are 
required  for  the  cellulose  lacquer  in¬ 
dustry.  He  is  the  author  of  many 
technical  publications,  and  is  prob¬ 
ably  most  widely  known  for  his  book 
entitled  Solvents,  which  has  been 
accepted  as  a  standard  book  of  refer¬ 
ence  all  the  world  over. 

Brown  and  Poison's  New 
Laboratories 

New  laboratories,  said  to  be  the 
most  up-to-date  and  best-equipped 
of  their  kind  in  the  country,  have 
been  opened  at  the  Paisley  works  of 
Messrs.  Brown  and  Poison,  Ltd., 
cornflour  manufacturers. 

Equipped  with  the  latest  appara¬ 
tus,  the  new  laboratories  cover  an 
area  five  times  greater  than  the 
former  laboratories,  and  included 
among  their  appliances  are  balances 
for  rapid  weighing  of  products  by 
showing  the  weight  on  an  illumin¬ 
ated  scale. 


Members  of  the  Food  Group  of  the  Society  of  Chemical  Industry  who  toured  the 
farms  of  Chivers  and  Sons,  Ltd.,  on  Friday,  June  26,  on  the  occasion  of  the  Summer 
Meeting  of  the  Group  in  Cambridjie.  Prominent  in  this  jroup  are  Mr.  T.  Rendle, 
Chief  Chemist  of  Chivers  (centre,  dark  suit),  Mr.  F.  Hirst,  Director  of  the  Campden 
Research  Station  (with  stick),  Mr.  B.  B.  Bennion,  head  of  the  National  Bakery  School 
at  the  Borough  Polytechnic  (about  to  walk  off),  and,  on  the  extreme  left,  Mr.  Trefor 
Davies,  of  Bantam  Products,  Ltd.,  and  Dr.  Albert  Green.  Chief  Chemist  of  Spiders, 
Ltd.  Others  are  Dr.  T.  Moran,  of  the  Low  Temperature  Research  Station,  Mr.  B. 
G.  McLellan,  Chief  Chemist  of  Rowntree  and  Co.,  and  Dr.  Kent  Jones.  Though 
the  day  started  with  rain,  the  weather  gradually  improved  and  was  very  enjoyable. 
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Lingford’s  Celebrate  75  Years  of 
Progress 

To  celebrate  a  75th  Business  Birth¬ 
day  is  not  an  “  everyday  occur¬ 
rence  to  grow  from  a  small  shop 
into  a  business  which  is  now  export¬ 
ing  its  goods  alt  over  the  world  is  an 
achievement  of  which  Joseph  Ling- 
ford  and  Son,  manufacturers  of 
baking  powder,  custard  powders, 
etc.,  may  justifiably  feel  proud;  to 
record  this  expansion  of  a  firm  which 
is  situated  in  a  “  distressed  area  ” 
is  welcome  news  to  those  who  despair 
of  the  recovery  of  our  older  indus¬ 
trial  centres. 

On  June  18,  Lingford’s  celebrated 
their  75th  birthday.  To  mark  this 
unique  occasion,  a  64-page  book  has 
been  published  entitled  Lingford’a 
Ideal-Home  Magazine,  This  maga¬ 
zine  is  packed  with  helpful  informa¬ 
tion  about  every  phase  of  life  in  a 
modern  home,  and  copies  can  be  ob¬ 
tained  direct  from  Joseph  Lingford 
and  Son,  Ltd.,  price  6d. 

An  attractive  feature  of  this  book¬ 
let  is  the  excellent  series  of  bright 
and  attractive  illustrations. 

Gumming,  Parsons,  Ltd. 

Cumming  Bros,  of  Glasgow  and 
Parsons  Essence  Co.  have  amalga¬ 
mated.  Cumming  Bros,  were  estab¬ 
lished  in  1919,  and  the  trade  of  this 
firm  had  grow'n  to  such  an  extent 
south  of  the  border  that  it  was  neces¬ 
sary  to  open  a  branch  in  the  Mid¬ 
lands,  and  in  this  connection  contact 
was  made  with  Messrs.  Parsons 
Essence  Co.,  who  have  been  estab¬ 
lished  over  three  years.  This  firm 
was  the  essence  department  of  the 
General  Kaputine  Syndicate,  Ltd., 
which  has  been  established  over  fifty 
years  as  manufacturing  chemists. 

The  Glasgow  factory  is  being  con¬ 
tinued  under  the  charge  of  Mr.  W. 


Nairn  Walker,  B.Sc.  The  Manchester 
factory  is  a  w’ell-equipped,  five- 
flatted  building  with  over  6,000 
square  yards  of  floor  space  with  a 
frontage  of  about  100  yards.  The  re¬ 
search  department  w’ill  be  under  the 
direction  of  W.  Lawson,  Ph.D.,  and 
the  works  management  under  L.  J. 
Dent,  B.Sc.,  A.I.C.  The  service  de¬ 
partment  W’ill  be  under  Mr.  A.  R. 
Cumming,  one  of  the  joint  managing 
directors,  and  Mr.  H.  Gledhill,  chair¬ 
man  of  the  company,  will  look  after 
the  business  side. 

Promotion  for  F.  Huntly  Woodcock 

Upon  relinquishing  duties  as  Sales 
Supervisor  for  London  for  British 
Brands,  and  Market  Department 
Manager  of  Herefordshire  Fruit  Com¬ 
pany,  Mr.  F.  Huntly  Woodcock  has 
!)een  promoted  to  the  Board  of  the 
Herefordshire  Fruit  Company,  and 
is  retained  as  technical  adviser  to 
British  Canners,  Ltd.,  and  their  asso¬ 
ciate  and  subsidiary  companies. 

He  was  on  May  1  last  appointed 
Sales  Director  of  Quality  Canning 
Company,  Ltd.,  of  London  and 
Stavanger,  canners  and  distributors 
of  “  Ivanhoe  ”  Brand  Norwegian 
fish  products,  and  will  be  responsible 
for  their  sales  throughout  the  United 
Kingdom. 

Jack  L.  Barnett's  New  Premises 

The  new  premises  of  Jack  L. 
Barnett,  Ltd.,  were  recently  opened 
in  Meadow  Lane,  Leeds,  by  the  Lord 
Mayor,  Alderman  P.  T.  Leigh,  who 
was  accompanied  by  the  Lady 
Mayoress  and  members  of  the  City 
Council  and  Yorkshire  glass  industry 
were  also  present. 

The  premises  to  which  the  firm  has 
moved  from  a  smaller  building  in 
Basinghall  Street  comprise  show¬ 
rooms,  warehouses,  and  offices.  In 
the  new’  show’rooms  glassw’are,  in¬ 


An  ei^ht-wheeler  lorry  was  needed  to  convey  the  consignment  of  ten  Vertical 
Retorts  and  five  coolers  recently  completed  for  a  food  canning  factory  by  John 
Fraser  and  Son,  Ltd.,  Millwall,  the  well-known  retort  specialists. 


eluding  bottles,  jars,  and  fancy  fill¬ 
ing  lines,  will  be  prominently  dis¬ 
played. 

Pakcel/  Ltd. 

Pakcel,  Ltd.,  specialists  in  “  cello¬ 
phane  ”  products,  is  a  new  company 
whose  object  is  to  specialise  in  the 
manufacture  and  marketing  of  trans¬ 
parent  packings  such  as  bags  and 
envelopes  from  cellophane.  Printed 
cellophane  wrapping  will  be  avail¬ 
able  and  bags  and  envelopes  can  be 
supplied  printed  or  plain. 

Cellophane  jam  covers,  already 
much  in  favour  with  the  housewife, 
are  a  special  feature  of  the  business, 
and  other  specialities  will  be 
launched  in  the  near  future. 

The  company  is  under  the  manage¬ 
ment  of  Mr.  P.  Fontenoy,  who  has 
been  identified  with  the  sales  pro¬ 
motion  of  “  cellophane  ”  in  this 
country  for  over  fourteen  years. 

Marmite  Food  Extract  Install  New 
Equipment 

An  interesting  plant  for  the  cool¬ 
ing  and  storage  of  yeast  has  recently 
been  supplied  to  the  order  of  Mar¬ 
mite  Food  Extract  Co.,  Ltd.,  of  Lon¬ 
don,  by  the  U.D.  Engineering  Co., 
Ltd.,  Park  Royal,  N.W.  10. 

The  installation  includes  a  Cold 
Room  of  approximately  3,000  cubic 
feet  capacity  and  the  refrigerating 
unit  is  a  “  UDEC  ”  No.  2  Vertical 
Single  Cylinder  Ammonia  Machine 
with  a  capacity  of  52,500  B.T.U.’s 
per  hour  and  7  h.p.  motor  to  work  in 
conjunction  with  a  Condenser  of  the 
Shell  and  Tube  Type. 

The  “  UDEC  ”  Automatic  Float 
Operated  Expansion  Valve,  which  is 
included  in  the  equipment,  auto¬ 
matically  controls  the  correct  flow 
of  liquid  into  the  evaporator  coils 
under  all  working  conditions,  thus 
ensuring  the  highest  possible  effici¬ 
ency  at  all  times  without  attention 
by  the  operator. 

Two  New  Contracts  for  West’s 

H.  J.  West  and  Co.,  Ltd.,  have  re¬ 
ceived  an  order  to  supply  refrigerat¬ 
ing  plant,  including  a  “  Polar  ” 
Sleeve  Valve  Compressor  and  equip¬ 
ment,  to  a  well-know’n  London  res¬ 
taurant. 

A  further  order  has  also  been  re¬ 
ceived  through  the  Air  Conditioning 
Corporation  for  supplying  a  com¬ 
plete  refrigerating  plant,  including 
“  Polar  ”  Sleeve  Valve  Compressors, 
for  use  in  connection  with  a  large  air- 
conditioning  installation  in  London. 
▼  ▼  ▼ 

In  our  issue  of  April  last  w’e  re¬ 
ferred  to  the  early  retirement  of  Mr. 
C.  Fawthrop,  partner  of  Mr.  James 
Wright,  85a,  Ripon  Street,  Calcutta. 
We  have  now  been  informed  that 
this  w’as  incorrect  and  that  at  the 
moment  Mr.  Faw’throp  has  no  inten¬ 
tion  of  retiring. 
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Recent  Orders  for  Fielding  and 
Platt 

Fielding  and  Platt,  Ltd.,  of 
Gloucester,  are  experiencing  an  in¬ 
creasing  demand  for  their  Extrusion 
Plants.  Recent  orders  include  :  Two 
Horizontal  Presses  for  tubes  and  sec¬ 
tions  in  magnesium  alloys.  One 
Horizontal  Press  for  sections  in  alu¬ 
minium  alloys.  One  1,000  tons  Hori¬ 
zontal  Press  for  non-ferrous  sections 
shortly  to  be  delivered  to  Sweden. 
One  1,000  tons  Vertical  Tube  Press 
now  being  started  up  in  France. 

Hanovia-Muir  Analytic  Lamp 

The  Hanovia-Muir  Analytic  Lamp 
is  a  powerful  and  efficient  equipment 
for  the  fluorescent  test  and  for 
fluorescence  comparisons  and  is 
made  by  Hanovia,  Ltd.  The  source 
of  radiation  is  the  newly  developed 
high-pressure  electronic  discharge 
tube  known  as  the  Hanovia  S.500 
type.  The  complete  mercury  arc 
spectrum  is  generated  in  a  tube  of 
pure  fused  quartz  between  two  acti¬ 
vated  metal  electrodes.  The  arc 
tube  is  self-starting  and  operates  in 
any  position.  The  filter  of  special 
dark  glass  absorbs  all  visible  rays 
from  the  mercury  arc  but  transmits 
the  bands  around  3,660  A.U.  The 
rays  emerge  in  a  diffusing  beam  so 
that  a  very  large  area  can  be  covered 
at  a  short  distance  from  the  lamp. 

It  is  stated  that  all  kinds  of 
fluorescence  tests  can  be  made  with 
this  new  analytic  lamp,  and  in  the 
food  industry  it  can  be  used  for 
differentiating  butter  from  mar¬ 
garine,  cream  from  reconstituents, 
lard  from  white  grease,  new-laid 
eggs  from  stale,  etc.,  and  also  for 
the  detection  of  added  preservatives, 
adulteration,  substitution,  and  de¬ 
composition. 

"  Everdur "  Non-Ferrous  Alloy 

A  copper-silicon-manganese  alloy, 
whose  remarkable  properties  have 
found  it  a  wide  application  in  the 
United  States  during  the  past 
ten  years,  is  now  available  as  a 
British  product,  following  the 
acquisition  by  I.C.T.  Metals,  Ltd., 
of  the  manufacturing  and  selling 
rights  in  the  United  Kingdom. 
“  Everdur  ”  is  now  produced  by 
I.C.I.  Metals,  Ltd.,  in  the  form  of 
plate,  sheet,  strip,  tube,  rod,  and 
wire  over  a  wide  range  of  sizes  and 
tempers  to  suit  individual  require¬ 
ments  as  well  as  in  ingots  for  cast¬ 
ing,  and  its  properties,  applications, 
and  methods  of  working  are  fully 
described  in  a  44-page  illustrated 
booklet  recently  issued  by  the  com¬ 
pany.  One  of  the  outstanding 
features  of  the  alloy  is  that  it  com¬ 
bines  the  tensile  strength  of  medium 
and  low  carbon  steels  with  the  non- 
rusting  and  corrosion-resisting  pro¬ 
perties  of  copper. 


The  exterior  of  the  new  premises  of  Jack  L.  Barnett,  Ltd.,  at  Leeds,  reference  to 
which  is  made  in  the  previous  page,  showing  the  goods  entrance. 


J.  G.  Jackson  and  Crockatt  Ltd. 

We  are  advised  by  Messrs.  Jack- 
son  and  Crockatt,  Ltd.,  mechanical 
and  chemical  engineers.  Simplex 
Works,  Darnley  Street,  Glasgow, 
that  they  have  appointed  Messrs. 
Edward  G.  Herbert,  Ltd.,  Atlas 
Works,  Levenshulme,  Manchester, 
to  be  their  agents  in  the  counties  of 
Lancashire,  Yorkshire,  Cheshire, 
Derbyshire,  etc. 


TRADE 

LITERATURE 

RECEIVED 


”  Rovac  ”  Rotary  Vacuum  Filters 

International  Combustion,  Ltd., 
have  issued  a  revised  catalogue  de¬ 
scribing  their  “  Rovac  ”  rotary 
vacuum  Alters.  In  these  machines, 
of  which  various  designs  are  avail¬ 
able,  the  slurry  of  liquid  and  solid  is 
fed  to  a  Alter  trough  where  it  is 
agitated  to  prevent  settling,  and  a 
drum,  which  rotates  slowly,  is  par¬ 
tially  immersed  in  the  slurry.  The 
drum  is  provided  with  cells  con¬ 
nected  to  a  vacuum  supply,  and  the 
solids  in  the  slurry  build  up  on  the 
Alter  cloth  round  the  drum  in  the 
form  of  a  cake.  The  liquor  is  drawn 
by  the  vacuum  through  the  cake  and 
Alter  medium,  and  is  delivered  to  the 
vacuum  receiver  tank.  As  the  rota¬ 
tion  of  the  drum  continues,  the  dry¬ 
ing  of  the  cake  is  continued  by  the 
vacuum  induced  in  the  cells.  When 
desired,  the  cake  can  be  washed  by 
a  number  of  spray  nozzles.  At  the 
underside  of  the  Alter  medium  a 
scraper  knife  or  roller  removes  the 
cake  from  the  drum,  and  the  re¬ 
moval  is  assisted  by  compressed  air, 
steam,  etc. 


J.  and  E.  Hall's  New  Publications 

We  have  received  from  J.  and  E. 
Hall,  Ltd.,  copies  of  their  three  new 
publications:  “  Cold  Storage  and  Gas 
Storage  for  Home-Grown  Fruit  ”, 
“  Cellar  Cooling  ”,  and  ”  Air  Condi¬ 
tioning  ”.  The  Arst  two  are  excel¬ 
lently  produced  booklets  containing 
illustrations  of  a  number  of  installa¬ 
tions  carried  out  by  the  company. 
”  Cold  Storage  and  Gas  Storage  for 
Home-Grown  Fruit”  contains  an 
outline  of  the  history  of  refrigerated 
storage  for  fruit  together  with  some 
information  as  to  present-day  prac¬ 
tice  and  the  results  of  recent  scien- 
tiAc  research.  ”  Cellar  Cooling  on 
Licensed  Premises  ”  contains  illus¬ 
trations  of  a  number  of  installations 
carried  out  by  this  company  in  many 
of  which,  as  well  as  cooling  the 
cellars,  there  is  incorporated  means 
of  cooling  the  beer-engine  casings. 
The  great  volume  of  work  of  this 
kind  has  necessitated  the  formation 
of  a  Brewery  Department  staffed  by 
experts  in  this  work.  “  Air  Condi¬ 
tioning  ”  is  a  pamphlet  drawing 
attention  to  the  value  of  this  type  of 
equipment  in  shops,  offices,  factories, 
etc. 

Belting 

A  booklet,  entitled  73  Years  of  Pro¬ 
gress,  has  been  published  by  J.  H. 
Fenner  and  Co.,  Ltd.  It  contains 
details  of  their  various  types  of  belt¬ 
ing,  including  leather,  rubberised 
woven,  and  “  V  ”  rope  drives. 

A.  Boakt/  Roberts  and  Co.,  Ltd. 

A  new  and  attractively  produced 
catalogue  of  Fine  Chemicals,  etc., 
has  been  published  by  this  company. 
The  list  also  includes  sesqui-terpene- 
less  and  terpeneless  oils,  essential 
oils,  etc.,  and  a  copy  will  be  gladly 
sent  to  prospective  buyers. 
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Fruit  Juice  Separators 

The  Alfa-Laval  Co.,  Ltd.,  have 
sent  us  a  copy  of  “  De  Laval  Fruit 
Juice  Separators  ",  a  new  catalogue 
recently  issued  by  them.  These 
separators  are  manufactured  in  a 
range  of  sizes  to  meet  the  require¬ 
ments  of  both  small  producers  and 
large  industrial  works,  and  in  a 
number  of  types  capable  of  meeting 
the  varied  requirements  of  different 
manufacturing  processes.  The  bowls 
are  fitted  with  cylindrical  chambers 
designed  as  a  result  of  extensive  ex¬ 
perience  on  the  clarification  of  fruit 
juice,  and  the  inlet  and  outlet  for 
the  juice  can  be  arranged  in  various 
ways  depending  upon  the  treatment 
which  the  juice  will  receive  after 
separation.  Another  type  enables 
the  juice  to  be  separated  in  an  en¬ 
tirely  closed  system,  after  which  the 
machine  pumps  the  clarified  juice  by 
its  own  power  into  a  pressure  tank. 
The  catalogue  contains  a  number  of 
illustrations  of  machines  and  instal¬ 
lations. 


Steam  Traps 

The  Drayton  Regulator  and  In¬ 
strument  Co.,  Ltd.,  have  sent  us  a 
copy  of  their  new  publication  dealing 
with  Steam  Traps.  The  booklet  is 
divided  into  three  sections  entitled 
Handbook  Section,  Catalogue  Sec¬ 
tion,  and  Service  Section.  The  first 
section  deals  with  steam  traps  in 
general,  giving  information  on  why 
they  should  be  used,  on  calculating 
the  rate  of  condensation,  on  sizing 
steam  traps,  on  traps  for  unit 
heaters,  on  steam  kettle  drainage, 
etc.  The  catalogue  section  gives 
particulars  of  the  Drayton-Arm- 
strong  Steam  Trap,  and  the  service 
section  information  on  maintenance, 
trap  troubles,  etc. 


The  Pascal!  Engineering  Co.,  Ltd. 

We  have  received  from  the  Pascall 
Engineering  Co.,  Ltd.,  a  copy  of  their 
latest  catalogue  of  sifting,  blending, 
grinding,  emulsifying,  air  separating, 
and  mixing  machinery.  Many  of 
these  machines  are  applicable  to  the 
food  industries.  The  "  Reddrop- 
Periflo "  patent  centrifugal  mill 
grinds  efficiently  up  to  300  mesh,  is 
entirely  automatic,  vibrationless, 
and  of  low  power.  The  various  grind¬ 
ing  discs  can  be  supplied  to  suit 
different  materials  and  applications 
required.  The  machine  is  made  in 
four  sizes  to  suit  the  needs  of 
different  industries.  In  many  cases 
a  product  is  delivered  of  such  fine¬ 
ness  that  no  additional  screening  of 
air  separation  plant  is  necessary,  but 
where  necessary  it  can  be  supplied 
as  a  complete  unit  incorporating  the 
Patent  Turbine  Sifter  or  the  Turbine 
Air  Separator. 


Sleeve  Valve  Type  Compressors 

A  pamphlet  issued  by  Broom  and 
Wade,  Ltd.,  describes  their  patent 
sleeve  valve  air  compressors  for  in¬ 
dustrial  duties.  This  type  of  com¬ 
pressor  was  originally  introtluced  for 
portable  plants  some  4|  years  ago 
and  has  since  proved  so  successful 
that  the  firm  has  extended  the  prin¬ 
ciple  to  stationary  sets  which  are 
now  built  in  sizes  ranging  from  64  to 
752  cu.  ft.  per  minute  capacity,  for 
pressures  up  to  100  lb.  per  sq.  inch. 
It  is  claimed  that  owing  to  the  em¬ 
ployment  of  a  reciprocating  sleeve 
for  controlling  the  passage  of  the  air 
into  and  from  each  cylinder,  these 
compressors  operate  with  maintained 
high  efficiency  at  speeds  up  to  1,200 
r.p.m.,  and  are  suitable  for  direct 
coupling  to  high-speed  prime  movers. 
They  are  said  to  deliver  cooler  air 
than  slow-running  machines  of  ortho¬ 
dox  design,  while  their  reliability, 
due  to  the  fact  that  there  are  no 
spring-loaded  valves,  is  greatly  in¬ 
creased  and  maintenance  costs  re¬ 
duced. 

Food  Manufacturing  Equipment 

The  sixth  and  last  part  of  this 
alphabetical  reference  book  concern¬ 
ing  the  uses  of  Monel  Metal,  Nickel, 
and  Inconel  in  the  manufacture  of 
foodstuffs  has  now  been  issued  by 
Henry  Wiggin  and  Co.,  Ltd.,  and 
covers  information  S  for  Stuffing 
Tubes  to  Y  for  Yeast. 

A  large  variety  of  subjects  is  dealt 
with  and  numerous  illustrations 
appear  throughout  the  issue,  which 


runs  from  pages  81  to  88  inclusive. 
The  volume,  now  that  it  is  complete, 
provides  a  useful  guide  which  many 
manufacturers  will  like  to  have  by 
them  for  future  reference.  The  com¬ 
pany  has  a  number  of  bound  copies 
which  they  will  forward  on  request. 

A.C.  Motors  and  Control  Gear 

"  A.C.  Motors  and  Control  Gear"  is 
the  title  of  a  small  booklet  published 
by  Brook  Motors,  Ltd.,  of  Empress 
Works,  Huddersfield.  The  booklet, 
which  is  of  convenient  size,  strongly 
bound  and  well  illustrated,  contains 
a  fund  of  information  of  value  to  the 
installing  electrician  and  the  user  of 
electric  motors.  The  contents  deal 
with  Belt  Power  Transmission,  Con¬ 
struction  of  a  Standard  Brook  Motor, 
Current  Carrying  Capacity  of  Cables, 
Efficiency  and  Power  Factor  of  A.C. 
Motors,  Estimated  Running  Costs  of 
A.C.  Motors,  Horse-power  Required 
to  Drive  Machinery,  Regulations  for 
the  Electrical  Equipment  of  Build¬ 
ings,  Voltage  and  Frequency  of  Elec¬ 
trical  Supplies,  etc.  The  booklet 
mainly  concerns  the  user  of  Brook 
motors,  but  there  is  also  a  consider¬ 
able  amount  of  matter  which  is  of 
service  on  all  motor  installations. 


Barming  Cannery,  near  Maidstone, 
Kent,  already  one  of  the  biggest  and 
most  up-to-date  in  the  United  King¬ 
dom,  is  being  largely  extended.  This 
cannery,  owned  by  Baird  Wolton 
and  May,  Ltd.,  of  45,  Borough  High 
Street,  London,  S.E.  1,  produces 
"  Bairds  "  fruits. 


A  450  li.p.h.  De  Laval  Clarifier  working  in  a  Swiss  fruit'juice  factory.  A  note  on 
the  new  catalogue  of  the  Alfa-Laval  Co.,  Ltd.,  occurs  on  this  page. 
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INDUSTRIAL 

MICROBIOLOGY 

Use  of  Mould-Fungi 
in  Food  Manufacture 

By  Ralph  G.  Harry,  A.I.C.,  A.C.I.C.,  F.R.M.S. 

IN  YEARS  gone  by,  man  domesticated  animals  in  order 
that  they  might  be  used  for  food  and  act  as  beasts  of 
burden.  To-day  this  domestication  has  been  applied  to 
bacteria  and  fungi,  and  by  purification,  breeding,  and 
careful  selection  they  have  been  trained  to  carry  out  tasks 
that  their  ancestors  would  have  only  performed  with  ex¬ 
treme  reluctance. 


Roquefort  Cheese. 


The  fungi  are  distinguished  from  other  groups  in  being 
devoid  of  chlorophyll,  and  being  thus  unable  to  syn¬ 
thesise  their  own  carbohydrate  from  carbon  dioxide  and 
water  are  dependent  upon  food  from  without.  The 
fungi  are  divided  into  Myxomycetes  (slime  moulds), 
Schizomycetes  (bacteria),  and  the  Eumycetes  (the  true 
fungi),  these  being  subdivided  as  follows : 


Eumycetes. 


Phycomycetes. 


I 

Mycomycetes. 


OoMYcETEs.  Zygomycetes. 

Fish  parasites.  Mucor. 

Insect  parasites.  Rhizopus. 

Plant  parasites. 


Ascomycetes. 

Yeasts. 

Plant  mildews. 


Basidiomycktes. 

Smuts. 

Rusts. 

Mushrooms. 

Toadstools. 


Fungi  imperkect. 
Aspergillus 
penicillium. 

A.  fusarium. 

/I.  allernia,  etc. 


Alcoholic  Beverages 

The  diastatic  action  of  certain  moulds  has  been  used 
in  Oriental  countries  for  many  years  for  the  conversion  of 
rice  starch  to  sugar,  preparatory  to  alcoholic  fermentation, 
just  as  we  use  malt.  The  preparation  of  alcoholic  drinks 
such  as  sake  and  soya  sauce  is  based  upon  the  sacchari¬ 
fication  of  starch  by  certain  species  of  fungi.  In  both 
cases  the  koji,  or  culture,  is  first  prepared.  According  to 
Atkinson,*  after  removing  the  husks,  the  cleaned  grain  is 
heated  in  a  current  of  steam  and  then  cooled  to  28“  to 
30°  C.  The  mass  after  inoculation  with  the  spores  of  the 
fungus  to  be  used,  usually  Aspergillus  oryzee,  is  left  for 
20  hours,  then  removed  and  sprinkled  with  water. 
(Where  the  koji  is  to  be  used  for  sak6  brewing  this 
sprinkling  is  omitted.)  It  is  then  spread  thinly  on  trays, 
and  when  sufficiently  developed  is  sold  in  the  form  of  a 
solid  cake.  Sometimes  bean  flour,  millet,  or  roasted 
barley  is  used,  and  Aspergillus  batata  may  be  used  instead 
of  Aspergillus  oryzee.  In  India*  a  preparation  known  as 


bakhar  is  used  in  the  manufacture  of  rice  beer.  It  con¬ 
tains  a  variety  of  fungi,  of  which  Aspergillus  oryzee  is  the 
most  active.  Biityn  is  a  similar  concoction  prepared  by 
a  species  of  rhizopus  and  used  in  Formosa.  A  number 
of  other  fungi  have  been  found  in  soya  koji,  including 
Rhizopus  japonicus,  Cladosporium  herharum,  and  Peni- 
cillium  glaucum.^ 

Taka-Diastaste 

This  has  become  widely  known  as  a  substitute  for  malt 
and  for  the  treatment  of  indigestion,  and  Takamine  has 
patented  a  number  of  processes  for  its  manufacture  by 
the  use  of  Aspergillus  oryzee,  as  well  as  other  aspergilli, 
mucors,  and  p>enicillia.  In  one  of  these,*  gelatinised 
wheat  bran,  treated  with  an  antiseptic,  is  inoculated  in 
the  cold  with  spores  of  Aspergillus  oryzee  acclimatised  to 
the  antiseptic  used.  (Takamine  claims  that  by  growing 
the  mould  on  i ;  3,000  formaldehyde  for  five  generations 
the  concentration  may  be  increased  to  i :  1,500.) 
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Aspergillus  Glaucus. 

The  Amylo  Process 

Most  of  the  literature  dealing  with  the  utilisation  of 
mucor  in  distilleries  is  difficult  of  access.  The  amylo  is 
one  of  the  best  known.®  In  this  the  fungus  is  first  culti¬ 
vated  in  a  starch  mash  and  after  4  to  5  days’  incubation 
at  38°  C.  the  surface  becomes  covered  with  masses  of 
black  sporangia.  Inoculation  is  practised  from  this  via 
a  seed  tank  holding  about  10  per  cent,  of  that  finally  to 
be  fermented.  The  acidity  of  the  mash  must  be  kept 
between  rigid  limits,  and  after  24  hours’  incubation  it  is 
cooled  and  inoculated  with  a  yeast  mixture.  After  a 
further  48  hours  the  fermentation  is  complete,  the  whole 
process  taking  3  days. 

Citric  .Acid 

Until  recently  the  main  source  of  citric  acid  was  citrus 
fruits  grown  in  Italy,  Sicily,  the  West  Indies,  etc.,  the 
juice  being  either  utilised  immediately  for  preparing  the 
acid,  or  was  exported  in  a  concentrated  form  to  avoid  the 
tariff  due  on  the  manufactured  product.  The  production 
of  citric  acid  is  now  being  undertaken  microbiologically 
at  a  cost  w'hich  under  favourable  circumstances  permits 
of  competition  with  that  manufactured  from  the  fruit. 
Originally  obtained  by  Wehmer  using  a  species  of  citro- 
myces,  it  has  since  been  obtained  by  the  use  of  aspergilli 
and  penicillia. 

Large  amounts  of  citric  acid  are  manufactured  in  this 
country,  the  United  States  and  Belgium  using  Aspergillus 
niger,  which  gives  an  almost  theoretical  yield  from 
sucrose.  Recently  it  has  been  stated  that,  in  order  to 
supply  the  colossal  amount  of  calcium  citrate  required  by 
the  cheese  industry  alone  in  America,  one  firm  maintains 
9  acres  of  mycelium  of  Aspergillus  niger  in  constant  use. 
Butkewitsch“  has  shown  that  a  low  acidity  of  the  medium 
favours  the  production  of  gluconic  acid,  whilst  high 
acidity,  that  of  citric  acid.  For  successful  citric  acid 
production  it  is  necessary  to  sub-culture  the  spores  at 
least  four  times  on  a  medium  w'hich  should  be  similar  to 
that  used  in  the  large-scale  preparation.  Doelger  and 
Prescott^  use  a  medium  consisting  of  14  per  cent,  cane 
sugar  with  small  amounts  of  mineral  salts  and  hydro¬ 
chloric  acid,  the  /)H  being  adjusted  to  24.  By  these 


methods  they  were  able  to  convert  about  60  per  cent,  of 
the  sugar  into  citric  acid  in  9  days.  The  production  of 
citric  acid  on  the  small  manufacturing  scale  is  described 
by  S.  Kostuitschev  and  V.  Kologrivova,"  in  which  the 
fermentation  of  a  20  per  cent,  sucrose  solution  free  from 
mineral  salts  and  nitrogen  yields  citric  acid  corresponding 
to  64  per  cent,  of  the  glucose  in  4  days. 

Preservation  of  Sugar 

Owen®  has  patented  a  process  for  the  preservation  of 
white  sugar  by  inoculating  the  sugar  with  a  yeast  that  has 
the  ability  of  growing  in  the  relatively  high  density  of  the 
molasses  film  surrounding  the  sugar  crystals  and  saturat¬ 
ing  the  film  with  carbon  dioxide,  which  prevents  deleteri¬ 
ous  mould  growth.  The  yeast  torulae  does  not  attack 
sucrose  but  forms  carbon  dioxide  from  the  levulose 
present.  The  loss  of  this  renders  the  sugai:  less  hydro¬ 
scopic  and  tends  to  reduce  the  colour  of  raw  sugars. 

Moulds  in  the  Manufacture  of  Vitamin 

Raistrick  and  his  co-workers  have  obtained  ergosterol 
from  several  moulds  (and  also  ergosterol  palmitate). 
Mould  ergosterol  is  already  being  used  in  America  for  the 
manufacture  of  vitamin  D  preparations. 

Glycerine 

It  is  generally  recognised  that  the  manufacture  of 
synthetic  glycerol  would  be  of  outstanding  importance  in 
time  of  war,  when  there  is  a  shortage  of  the  usual  fats. 
Results  obtained  by  Eoff,  Linder,  and  Beyer* “  in  the 
fermentation  of  molasses  have  shown  that  the  best  yield 
from  solutions  containing  5  per  cent,  sodium  carbonate 
is  by  the  use  of  S.  ellipsoideus  (var.  Steinberg).  Accord¬ 
ing  to  a  patent  taken  out  by  the  Vereinigte  Chemische 
Werke,  *  ‘  the  unpleasant  odour  frequently  noticed  in  fer¬ 
mentation  glycerol  may  be  removed  by  treating  it  with 
oxidising  agents  such  as  hypochlorite. 

The  Manufacture  of  Chicken  Foods 

The  preparation  of  a  product  of  alcoholic  fermentation 
suitable  for  stock  or  chicken  food,  or  as  a  fertiliser,  is 
described  by  Hildebrand,*^  in  which  molasses  wort  is  fer¬ 
mented  with  a  mixed  culture  of  yeasts  and  bacteria. 


Oidum  Lactis. 
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Coffee  Preparations 

Robinson*®  has  patented  a  process  for  treating  coffee 
berries  to  improve  the  flavour  and  palatability  of  the 
ultimate  beverage.  The  culture  for  inoculation  is  pre¬ 
pared  by  placing  a  few  of  the  berries  in  sterile  water  and 
transferring  to  plates  of  nutrient  agar,  from  which  sub¬ 
cultures  are  made.  Facilitation  of  fermentation  is  accom¬ 
plished  by  spraying  the  berries  with  warm  water.  The 
type  organisms  usually  present  are  Aspergillus  ochraceus. 
Aspergillus  niger,  Aspergillus  tarnarii,  and  Aspergillus 
flavus. 

Moulds  in  the  Ripening  of  Cheese 

The  mould  assisting  in  the  ripening  of  Roquefort  cheese 
is  Penicillium  roqueforti’,  this  usually  is  also  the  penicil- 
lium  occurring  in  Stilton  and  gorgonzola  cheeses,  but 
whereas  in  the  two  latter  the  moulds  are  due  to  a  casual 
infection,  in  the  case  of  Roquefort  they  are  purposely 
inoculated.  In  Stilton  and  gorgonzola  the  moulds  thus 
develop  slowly,  but  in  Roquefort  the  mould  takes  part  in 
the  immediate  ripening,  with  the  result  that  the  ripening 
of  this  cheese,  although  carried  out  at  low  temperature, 
requires  only  about  as  many  weeks  (6  to  8)  for  its  com¬ 
pletion  as  the  above  two  cheeses  require  months.  The 
piquant  taste  and  smell  of  this  type  of  cheese  have  been 
shown  to  be  due  to  the  decomposition  of  the  fat,  and  it  is 
therefore  possible  to  produce  a  similar  aroma  by  inoculat¬ 
ing  the  corresponding  moulds  into  butter.  The  bluish- 
green  veins  in  gorgonzola  owe  their  origin  to  the  practice 
of  interlayering  the  fresh  curd  with  acid  curd  which  is 
12  hours  old  and  which  has  become  strongly  infected  with 
Oidum  lactis  and  various  species  of  penicillium.  In 
Stilton  the  moulds  simply  penetrate  through  fractures  in 
the  surface. 

Oidum  lactis  is  important  in  the  preparation  of  Camem- 
bert  cheese.  If  absent  or  limited,  ripening,  although 
appearing  to  be  normal,  is  not  complete,  and  the  cheese 
lacks  flavour,  whilst,  if  excessive,  the  layer  of  growth  at 
the  surface  does  not  adhere  properly.  Under  these  con¬ 
ditions  the  cheese  ripens  abnormally.  Oidum  lactis  grows 
with  the  other  organisms  and  would  overgrow  the  other 
organisms  if  it  were  not  for  the  presence  of  salt.  Camem- 
bert  cheese  usually  contains  2  5  to  3  0  per  cent,  salt,  and 
this  checks  the  growth  of  the  Oidum. 

Moulds  in  the  Manufacture  of  Bread 

In  a  new  British  Patent,*'  bread  is  made  by  adding 
to  the  dough,  or  incorporating  with  the  flour,  a  ferment¬ 
ing  product  comprising  yeast  and  a  fungus  (e.g.,  Asper¬ 
gillus  oryzce  or  penicillia)  together  with  the  products 
obtained  by  the  previous  action  of  either  or  both  of  these 
micro-organisms  on  rice,  barley,  or  vegetable  substances 
rich  in  protein.  In  the  Monti  bread-making  process, 
unfermented  grape  juice  is  utilised  and  the  branny  por¬ 
tion  of  the  flour  separately  treated  to  break  down  the 
lignocellulose  before  being  used  to  form  a  crust  to  the 
loaf. 

Fuller*®  predicts  that  the  loaf  of  the  future  will  be 
fermented  by  selected  strains  of  both  yeast  and  bacteria 
to  obtain  the  required  hydration  and  softening  of  the 
gluten,  the  necessary  gas  supply  for  efficient  aeration,  and 
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the  production  of  the  essential  flavouring  materials  in 
the  dough. 

In  conclusion,  it  should  be  remembered  that  although 
pure  type  cultures  of  micro-organisms  may  now  be 
obtained  yet  many  have  been  sub-cultured  so  long  at 
infrequent  intervals  on  media  only  suitable  for  keeping 
them  alive  that  they  may  have  lost  many  of  the  pro¬ 
perties  of  producing  the  sp>ecific  enzymes  desired  to  bring 
about  a  certain  operation.  Such  cultures  should  be  fre¬ 
quently  sub-cultured  on  varying  media  before  applying 
them  to  such  processes. 

In  the  study  of  industrial  fermentation  it  is  best, 
wherever  possible,  to  isolate  one’s  own  cultures  from 
natural  sources,  using  type  cultures  for  comparison. 

The  photographs  reproduced  are  taken  by  the  Author. 
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SUGAR  FROM  WOOD  IN  AUSTRIA 

Despite  the  marked  tendency  towards  over-production 
in  the  manufacture  of  sugar  and  current  reports  to  the 
effect  that  a  heavy  sugar  beet  crop  will  be  harvested  this 
year,  a  factory  for  the  conversion  of  wood  into  sugar 
(presumably  glucose)  is  in  course  of  erection  in  Upper 
Austria.  It  will  operate  the  process  of  the  Austrian 
chemist.  Dr.  Scholler,  and  is  intended  to  be  the  first  of 
a  chain  of  works  to  be  built  for  the  manufacture  of  glucose 
and  products  derivable  therefrom,  including  industrial 
alcohol  and  fodder  molasses. 
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CHEMICAL  ENGINEERING  & 

FOOD  PROCESSING 

Papers  and  discussions  of  particular  interest  to  food  manu¬ 
facturers,  contributed  from  many  countries  of  the  world, 
at  the  Chemical  Engineering  Congress  held  in  London  from 
June  22  to  June  27,  1936,  are  specially  reviewed  by 
prominent  chemical  engineers.  Manufacturers  will  find 
valuable  information  concerning  the  latest  developments 
in  chemical  engineering  connected  with  the  processing 
of  foodstuffs.  Further  reviews  of  papers  will  be  published 

I  next  month. — Ed. 

I 

! - 

NEW  MATERIALS,  NEW  METHODS  and  NEW  PROCESSES 

By  D.  M.  Newitt,  M.C.,  D.Sc.,  A.I.C.,  A.I.Chem.E. 


THE  TRANSACTIONS  of  the  re¬ 
cent  Chemical  Engineering  Congress 
should  prove  of  the  greatest  value 
to  those  engaged  in  the  manufacture 
of  foodstuffs  in  that  they  summarise 
the  latest  developments  both  in  plant 
construction  and  in  process  engineer¬ 
ing. 


Corrosion  Resisting  Steels  and 
Cast  Irons 

One  of  the  most  important  sec¬ 
tions  of  the  Congress  (Section  A) 
deals  with  the  question  of  resistance 
to  corrosion,  and  important  papers 
by  Dr.  W.  H.  Hatfield.  H.  L.  Max¬ 
well  and  J.  G.  Pearce  cover  the 
whole  range  of  recent  metallurgical 
developments  in  relation  to  alloy 
steels  and  cast  irons. 


Dr.  D.  M.  Newitt. 


superior  corrosion-resisting  proper¬ 
ties  and  greater  ductility  than  the 
chromium  steels  and  are  therefore 
employed  largely  in  chemical 
works.  In  connection  with  food¬ 
stuffs  manufacture  the  question  of 
metallic  contamination  is  of  the 
greatest  importance  and  it  is  neces¬ 
sary  to  use  the  utmost  care  in  the 
selection  of  material  for  the  con¬ 
struction  of  plant  used  in  this  in¬ 
dustry;  experience  has  shown  that 
of  all  the  alloy  steels  the  one  best 
adapted  is  that  containing  approxi¬ 
mately  1 8  per  cent,  of  chromium 
and  8  per  cent,  of  nickel.  Not  only 
can  this  alloy  be  machined,  welded 
and  soldered,  but  it  readily  takes 
a  high  polish,  thus  facilitating 
cleaning  and  the  maintenance  of 
hygienic  conditions. 


The  “stainless  steels”  may  be 
broadly  divided  into  two  groups,  the  one  consisting  of 
plain  chromium  steels  containing  from  12  to  20  per  cent, 
of  chromium  with  varying  carbon  contents,  and  the  other 
of  chromium-nickel  steels  containing  from  10  to  18  per 
cent,  of  chromium  and  from  8  to  12-5  per  cent,  of  nickel. 
One  important  distinction  between  these  two  groups  is  the 
fact  that  the  chromium  steels  can  be  hardened  by  cooling 
quickly  from  temperatures  of  the  order  of  950“  C.,  whilst 
the  chromium-nickel  steels  are  austenitic  and  cannot  be 
hardened  by  heat  treatment. 


Mention  was  made  at  the  Con¬ 
gress  of  the  increasing  use  of  nickel-chromium  steels  in 
the  manufacture  of  dairy  products  for  such  items  of 
plant  as  road  and  rail  milk-transport  tanks,  separators, 
coolers,  pasteurisers,  pipe-lines,  milk  driers,  cheese  vats 
and  general  small  utensils.  They  are  also  finding  in¬ 
creasing  uses  in  brewing,  the  distillation  of  spirits  and 
cider  manufacture.  In  the  production  of  vinegar,  sauces, 
salad  dressings,  pickles,  etc.,  an  18-8  chromium  nickel 
steel  containing  3  per  cent,  of  molybdenum  offers  high 
resistance  to  corrosion  under  particularly  difficult  con- 
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Austenitic  Cast  Irons 

While  there  has  been  an  all-round  improvement  in  the 
quality  of  ordinary  cast  iron  and  the  high-silicon  cast 
irons,  a  number  of  new  austenitic  cast  irons  have  been 
produced  in  recent  years  which  by  reason  of  their  strength 
and  corrosion-resisting  properties  are  finding  increased 
application  in  many  industries. 

These  austenitic  cast  irons  contain  from  12  to  21  per 
cent,  of  nickel,  from  125  to  4  per  cent,  of  chromium,  and 
from  0-6  to  6  per  cent,  of  silicon.  One  representative  of 
the  series  known  as  Regular  Ni-resist  also  contains  from 
5  to  7  per  cent,  of  copper.  According  to  Maxwell :  “The 
value  of  these  cast  irons  lies  in  their  resistance  to  heat 
and  corrosion.  The  nickel,  chromium,  carbon  and  silicon 
combine  their  influence  to  produce  a  matrix  that  is  but 
little  affected  by  oxidation  at  high  temperatures.  The 
resistance  of  these  alloys  to  scaling  at  temperatures  up 
to  950®  C.  increases  with  increasing  silicon,  and  their 
tendency  to  grow  under  high  temperatures  decreases  with 
decreasing  carbon  content.” 

It  is  more  particularly  in  their  resistance  to  chemical 
attack  that  they  are  of  interest  to  the  food  manufacturers, 
and  reference  to  the  papers  by  Maxwell  and  Pearce  should 
be  made  for  further  details  of  their  application. 

Food  manufacturers  have  their  own  particular  problems 
connected  for  the  most  part  with  the  purity  of  products, 
their  quality,  appearance,  flavour  and  cost;  but  the  main 
operations  involved  are  in  general  “unit  operations” 
common  to  most  industries.  Filtration,  evaporation,  dis¬ 
tillation,  crystallisation  and  drying,  for  example,  may  all 
be  classed  together,  the  object  being  to  separate  a  mixture 
into  its  various  components  either  by  mechanical  means 
as  in  filtration,  or  by  a  change  of  phase  as  in  evaporation 
or  crystallisation. 

Drying  by  Spraying  or  Atomisation 

In  dealing  with  foodstuffs  which  are  in  general  sensi¬ 
tive  to  heat  the  ordinary  processes  of  evaporation  and 
drying  are  frequently  detrimental  to  the  quality  of  the 
product.  The  preparation  of  dried  milk  powder,  eggs 
and  coffee  extracts  are  typical  cases  in  which  the  utmost 
care  in  removing  moisture  is  necessary.  One  of  the  best 
methods  of  dehydrating  such  sensitive  materials  is  by  the 
use  of  spray  drying,  and  a  most  informative  account  of 
the  principles  and  applications  of  this  method  was  given 
in  a  paper  by  M.  Antoni  in  Section  C  of  the  Transactions 
of  the  Congress. 

In  outline  it  consists  in  passing  the  material  to  be  dried 
in  the  form  of  a  very  fine  spray  into  a  chamber  through 
which  warm  dry  air  or  other  gas  is  passing:  the  evapora¬ 
tion  process  itself  is  conditioned  by  the  rate  of  diffusion 
of  moisture  from  the  centre  of  the  particles  of  spray  to 
the  outside  and  thence  through  the  relatively  stationary 
gaseous  envelopes  that  surround  the  particles.  It  is  there¬ 
fore  important  to  ensure  that  the  spray  is  in  an  exceed¬ 
ingly  fine  state  of  division  and  to  maintain  a  high  rela¬ 
tive  velocity  between  the  spray  and  the  drying  medium, 
and  modern  installations  are  designed  to  comply  with 
these  conditions. 


The  choice  of  a  suitable  atomiser  depends  largely  upon 
the  products  to  be  handled,  and  the  various  types  are 
described  and  illustrated  in  the  paper.  In  the  Grey- 
Jensen  system,  widely  used  for  the  production  of  pow¬ 
dered  milk,  the  initial  material  is  forced  at  high  pressure 
through  a  number  of  fine  capillaries  arranged  radially  in 
the  drying  chamber.  Warm  air  is  admitted  above  the 
spray  and  carries  it  tangentially  through  the  chamber, 
which  is  shaped  like  a  cyclone  separator.  In  the  treat¬ 
ment  of  milk,  air  is  admitted  at  a  temperature  of  about 
130'  C.  and  leaves  the  chamber  at  about  50®  C.,  when 
it  is  nearly  90  per  cent,  saturated. 

The  Kestner  installation  makes  use  of  a  rapidly  rotat¬ 
ing  disc  situated  in  the  lower  part  of  the  drying  chamber 
to  effect  atomisation.  Warm  dry  air  is  drawn  in  below 
the  atomiser  through  an  arrangement  of  shutters  which 
give  it  a  turbulent  motion,  and  is  withdrawn  from  the 
top  of  the  drying  chamber  and  is  freed  from  entrained 
particles  by  passage  through  a- cyclone  separator  and  by 
scrubbing.  The  Nubilosa  and  Krause  systems  are  also 
described  in  the  paper.  In  all  modern  installations  in 
which  arrangements  are  made  for  recovering  the  heat  con¬ 
tained  in  the  exit  gas  and  employing  it  for  pre-heating 
and  concentrating  the  raw  material,  the  efficiencies  arrived 
at  are  remarkably  high. 

Separation  by  Filtration 

Mr.  E.  A.  Alliott’s  paper  on  Filtration  contains  an 
account  of  recent  developments  in  the  construction  of  in¬ 
dustrial  filters  gf  all  types.  Filters  are  classified  accord¬ 
ing  to  whether  they  work  under  pressure  or  vacuum,  and 
each  category  is  again  sub-divided  according  to  the  prin¬ 
ciple  on  which  the  filter  works  and  the  nature  of  the  duties 
it  is  designed  to  perform.  The  author  deals  in  a  practical 
way  with  the  important  questions  of  washing,  drying  and 
discharging  the  cakes,  and  points  out  the  advantages  of 
each  type  of  machine  and  its  sphere  of  utility. 

Whilst  “chamber”  and  “frame”  filter  presses  have 
maintained  their  position  unchallenged  in  many  indus¬ 
tries,  enclosed  pressure  filters  of  various  types  have 
proved  in  some  cases  better  adapted  to  handling  certain 
filtration  problems.  The  design  of  these  filters  has  been 
considerably  improved  in  recent  years,  particularly  in 
regard  to  the  methods  of  building  up  cakes  of  even  re¬ 
sistance,  avoiding  cracking  and  ensuring  efficient  wash¬ 
ing.  It  is  pKjinted  out  that  provided  the  cake  is  held 
properly  and  cracks  are  avoided  or  filled  up,  enclosed 
pressure  filters  give  extremely  favourable  washing  results. 
To  quote  the  author :  “  Since  the  cake  is  not  subjected  to 
any  consolidating  period  (providing  adjoining  cakes  are 
not  allowed  to  meet),  it  follows  that  it  is  built  up  in  an 
equally  resisting  state  during  filtration,  and  if  this  state 
is  not  allowed  to  disappear  during  the  changes-over  inci¬ 
dental  to  the  introduction  of  wash  water,  practically 
perfect  theoretical  washing  should  take  place  providing 
the  cake  is  of  reasonably  equal  thickness  all  over.” 

In  certain  types  of  enclosed  filter,  such  as  the  “  Vallez,” 
the  leaves  are  made  to  rotate  slowly,  thus  enabling  a 
uniform  cake  to  be  built  up  from  slurries  which  are  by 
no  means  free-filtering  and  in  which  there  is  a  strong 
tendency  for  selective  settlement.  When  large  quantities 
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of  free-filtering  products  have  to  be  dealt  with,  con¬ 
tinuous  vacuum  filters  of  the  rotary  type  may  be  usefully 
employed. 

Recent  developments  include  improved  methods  for 
consolidating  the  cake,  preventing  cracking,  washing  and 
discharging.  Rotary  filters  in  which  the  filter  drum  is 
made  with  an  internal  filter  surface  are  also  available  for 
dealing  with  slurries  containing  rapid-settling  particles. 
The  slurry  is  fed  into  the  revolving  drum  and  com¬ 
pressed  air  is  used  to  hasten  filtration  and  to  help  drying; 
in  the  Dorrco  filter  one  end  of  the  drum  admits  a  con¬ 
veyor  which  removes  the  cake  as  it  is  dislodged  from  the 
upper  part  of  the  drum  by  an  internal  scraper. 


The  papers  dealt  with  by  the  author  are  the  following: 

Section  A. — A  2.  Heat-.  Rust-,  and  Acid-resisting 
Steels  {Gt.  Britain).  By  W.  H.  Hatfield. 

A  5.  Modern  Cast  Irons  in  Chemical  Plant  Equipment 
{Gt.  Britain).  By  J.  G.  Pearce. 

A  8.  Use  of  Cast  Iron  in  the  Chemical  Industry  {United 
States).  By  H.  L.  Maxwell. 

Section  C. — C9.  Filter  Presses  {Gt.  Britain).  By 
E.  A.  Alliott. 

C 19.  Drying  by  Spraying  or  Atomisation  {France) 
{French  text).  By  A.  Antoni. 


MATERIALS  FOR  PLANT  CONSTRUCTION 

By  M.  B.  Dould,  M.Sc.,  M.I.Chem.E.,  F.I.C. 


One  of  the  most  interesting  papers 
on  materials  of  construction  from 
the  point  of  view  of  food  manu¬ 
facture  was  that  presented  to  the 
Chemical  Engineering  Congress  by 
E.  Norlin,  who  described  his  ex¬ 
perience  with  non-corrodible 
materials  in  Sweden. 

For  Meats  and  Meat  Products 
In  a  recently  erected  food  factory 
in  Stockholm,  stainless  steel  has 
been  utilised  extensively,  usually 
of  the  18-8  chromium-nickel  variety, 
although  in  exceptional  cases  a 
chromium  steel  without  the  nickel 
has  been  used.  Jacketed  pans  made 
of  stainless  steel  have  been  em¬ 
ployed  for  cooking  beef  extract, 
salted  meat  and  in  some  cases 
have  been  exposed  to  varying  concentrations  of  potassium 
nitrate.  After  use,  the  top  part  of  the  pan  was  found  to 
have  dull  spots  where  the  concentrated  brine  had  evapor¬ 
ated  to  dryness,  and  similar  spots  were  noticed  on  stain¬ 
less  steel  plated  tables  on  which  salted  hams  had  been 
allowed  to  cool.  Resistance  to  such  corrosion  was  most 
readily  achieved  by  maintaining  a  high  polish  on  the 
surfaces  of  the  metal.  Saturated  brine  was  found  to  cor¬ 
rode  stainless  steel  tanks  so  much  that  in  2  to  3  weeks 
they  were  completely  perforated.  Two  stainless  steel 
sheets  were  joined  together  by  bolts  and  corrosion  was 
found  to  take  place  at  the  screw  thread  of  the  bolt  after 
immersion  in  tap  water.  Asbestos  packing  had  no  effect 
and  rubber  was  tried,  but  no  note  is  made  by  the  author 
as  to  whether  it  had  been  specified  to  be  free  from  the 
presence  of  free  or  uncombined  sulphur,  which  is  an 
essential  condition  for  the  employment  of  rubber  with 
stainless  steel.  The  author  finally  filled  the  space  between 
the  sheets  with  a  thick  red  lead  mixture.  He  found  that 
the  rivets  in  stainless  steel  belt  conveyors  must  be  re¬ 
placed  yearly  and  that  soldered  joints  were  not  so  corro¬ 
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sion-resistant  as  welded  joints. 
Oxy-acetylene  welding  did  not  give 
such  good  results  as  arc  welding 
with  coated  electrodes  or  atomic 
hydrogen  welding. 

Mineral  Waters 

In  a  Stockholm  factory  manufac¬ 
turing  mineral  waters,  monel  metal 
was  found  to  be  more  suitable  than 
stainless  steel  since  10  per  cent,  salt 
solutions  and  fruit  acids  had  to  be 
handled.  Large  quantities  of  salt 
solutions  are  stored  in  tanks  lined 
with  4  mm.  of  ebonite,  which  has 
proved  itself  to  be  completely  reli¬ 
able  for  freedom  from  unpleasant 
flavour  and  odour  in  addition  to 
its  corrosion  -  resistant  properties, 
so  long  as  the  temperature  does  not 
In  the  same  factory  are  ten  tanks 
for  storing  syrups  containing  fruit 


Organic  Acids — Jams  and  Jellies 
Another  paper  presented  to  the  Congress  was  by  J.  A. 
Lee  on  American  experience.  He  considered  that  dilute 
organic  acids  had  no  effect  on  chromium-nickel  steels, 
but  the  addition  of  3  to  4  per  cent,  molybdenum  was 
advisable  for  stronger  acids.  His  paper  contains  a  good 
description  of  the  applications  of  silver  equipment,  which 
can  now  be  purchased  either  as  solid  material,  or  electro¬ 
plated  on  to  a  base  metal,  or  as  a  homogeneous  lining. 
In  a  plant  in  New  Jersey,  silver  coils  are  used  for  cooling 
syrups  and  the  elbows  are  made  of  bronze  and  electro¬ 
plated  internally.  Silver  equipment  has  been  used  in 
America  for  handling  beverages,  jams  and  jellies,  and 
the  author  gives  a  photograph  of  a  steam-jacketed  pan 
lined  with  J  in.  thickness  of  silver.  He  states  that  alu¬ 
minium  has  no  effect  on  vitamins. 
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Faulty  Treatment  of  Aluminium 

Dr.  Rohrig  gave  a  paper  on  the  correct  and  faulty  treat¬ 
ment  of  aluminium  plant.  He  quoted  the  case  of  a  corro¬ 
sion  on  the  aluminium  bottom  of  an  empty  fermenting 
vat.  Moisture  had  condensed  on  the  copper  cooling  coils 
above  it  and  the  drops  contained  copper  owing  to  dis¬ 
solved  carbon  dioxide.  These  drops  had  fallen  on  the 
aluminium  and  local  electrolytic  cells  had  set  up,  causing 
corrosion.  Similarly,  in  a  preheater  for  weak  sulphuric 
acid  mash,  the  aluminium  pipe  had  been  destroyed  be¬ 
cause  the  liquor  had  previously  flowed  through  copper 
piping.  If  aluminium  apparatus  is  to  be  left  idle  for  any 
period  it  is  best  to  wipe  it  down,  since  some  materials  on 
drying  give  concentrated  corrosive  solutions.  Deposits 
on  aluminium  vats  for  beer,  or  in  pasteurising  plant  for 
milk,  are  best  treated  by  the  use  of  dilute  hydrochloric 
acid  with  small  additions  of  an  inhibitor  such  as  dibenzyl- 
sulphide.  The  use  of  nitric  acid  for  this  purpose  is 
dangerous. 


Plastics  for  Food 

Mr.  H.  V.  Potter  contributed  a  comprehensive  paper 
on  Plastics  and  stated  that  a  new  odourless  resin  plastic 
is  now  available  for  the  construction  of  refrigerators.  He 
described  how  tests  had  been  made  with  this  synthetic 
resin  after  immersion  for  24  hours  in  milk.  When  com¬ 
pared  with  blank  samples  no  adverse  taste  could  be  de¬ 
tected  by  four  independent  persons.  This  material  is 
suitable  for  use  as  bottle  caps  for  foodstuffs  or  for  pickle 
jar  covers. 

T he  papers  dealt  with  by  the  author  are  the  following : 

Section  B. — R4.  Plastics  in  Chemical  Plant  Construc¬ 
tion  {Gt.  Britain).  By  H.  V.  Potter. 

Bg.  Experience  with  Non-Corrodible  Materials  in  the 
Swedish  Chemical  Industry  (Sweden).  By  E.  Norlin. 

Bio.  Correct  and  Faulty  Treatment  of  Aluminium 
Plant  (Germany).  By  H.  Rohrig. 

Bii.  Metals  and  Alloys  Used  in  the  Construction  of 
Chemical  Plant  (United  States).  By  James  A.  Lee. 


The  transactions  of  the  Chemical  Engineering  Congress  are  to  be  published  in  four  volumes  with  an  index 
volume.  Members  of  the  Congress  may  obtain  these  transactions  at  the  special  pre-publication  price  of  £8  net, 
by  ordering  them  from  the  publishers,  Percy  Lund,  Humphries  and  Co.,  Ltd.,  12,  Bedford  Square,  London, 
W.C.  I,  up  to  August  15.  The  price  to  non-members  is  £10. 


Book  Review;  NUTRITIONAL  VALUES 


(1)  It  is  not  generally  recognised  that  Professor  Plimmer 
was  one  of  the  very  first  writers  in  this  country  to  appreciate 
the  importance  of  expounding  nutritional  science  to  the  lay¬ 
man.  How  wise  he  was  is  witnessed  in  unmistakable 
manner  by  the  appearance  this  year  of  the  seventh  edition 
of  this  book;  the  first  appeared  in  1925.  Professor  and  .Mrs. 
Plimmer  have  taken  the  opportunity  of  bringing  the  book 
u()  to  date  on  many  points.  Where  they  have  failed  to  do 
so,  the  omission  will  be  rectified  in  the  many  more  editions 
that  we  hope  to  have  from  the  joint  parental  pen. 

One  curious  slip  that  may  be  rectified  is  the  statement 
(page  1 16)  that  lumlsterin — why  not  use  the  English  form, 
lumlsterol  ? — was  originally  an  alternative  name  for  calci¬ 
ferol.  It  is  actually  the  name  of  a  substance,  itself  produced 
by  the  irradiation  of  ergosterol,  from  which,  by  further  ir¬ 
radiation,  calciferol  is  in  turn  produced.  The  original 
German  name  for  what  we  now  call  calciferol  was  vitamin 
I),,  .\gain,  it  is  surely  not  correct  to  say  that  the  bone-ash 
method  of  determining  vitamin  1)  involves  an  estimation  of 
its  calcium  :  phosphorus  ratio.  What  is  actually  used  as  the 
basis  of  comparison  is  the  percentage  of  ash  in  the  bone, 
better  in  the  dry  fat-free  bone.  .Actually  it  has  been  found 
by  experiment  that  the  calcium  content  is  closely  proportional 
to  the  content  of  ash  so  determined,  and  it  does  not  matter 
which  figure  is  used  for  the  purpose  of  comparison.  The  ratio 
of  calcium  :  jjhosphorus  in  bone  is  a  figure  that  I  do  not 
remember  htiving  seen  used. 

The  main  feature  of  this  edition,  as  of  earlier  editions, 
is  the  playing  of  a  number  of  ingenious  variations  on  the 
theme  of  “  .V  .Square  Meal  ”.  The  four-colour  diagram 
serving  as  a  frontispiece  makes  use  of  this  ingenious  device 
in  its  fully  extended  form,  and  simplified  forms,  showing 
the  nature  and  effect  of  various  dietary  deficiencies,  appear 
from  time  to  time  in  the  course  of  the  book.  The  authors 
stress,  and  rightly  stress,  the  differences  in  action  of  the 
known  vitamins,  and  their  very  clear-cut  specificity.  One  of 
the  direct  consequences  of  these  differences  and  this  specifi¬ 
city  is  the  different  extent  to  which  various  populations  are 
likely  to  suffer  from  particular  deficiency  diseases,  whether 
sub-acute  or  chronic.  Professor  Plimmer  has  always  been 
one  of  those  who  believe  that  hypervitaminosis  B,  is  much 
mt)re  prevalent  than  has  generally  been  admitted.  There 


are  clear  indications  that  the  better-informed  section  of  the 
medical  profession  is  more  and  more  coming  round  to  that 
view  at  the  present  time. 

It  is  doubtful  if  there  exists  anywhere  a  better  book  cover¬ 
ing  the  same  ground  as  this  one. 

(2)  The  subject-matter  of  this  new  book  from  Mrs.  Plim- 
mer’s  pen  is  complementary  to  that  of  her  joint  book  with 
Professor  Plimmer.  .After  an  introductory  general  statement 
about  the  e.rtent  of  malnutrition  to-day  and  the  dangers  of 
complacency,  comes  detailed  consideration  of  the  purposes 
of  food  and  the  nature  of  complete  diets.  This  is  followed  by 
special  reference  to  each  of  the  vitamins  in  turn  and  the 
effects  of  their  deficiencies. 

.After  a  discussion  of  quantitative  food  requirements  and 
the  composition  of  a  standard  diet,  the  author  proceeds  to 
consider  a  typical  day’s  food  for  an  adult  and  problems  of 
large-scale  catering. 

She  also  reproduces  from  the  other  book  reviewed  here 
the  diagram  of  “  .A  Square  .Meal  ”  and  discusses  the  signifi¬ 
cance  of  this  diagram.  There  follow  some  notes  on  individual 
foods  and  groups  of  fmids,  and  then  a  further  series  of 
coloured  charts  showing  the  constituents  of  various  typical 
foods.  There  are  also  tables  of  calorific  values  and  of  pro¬ 
tein,  fat  and  carbohydrate  contents,  based  u|)on  Professor 
Plimmer ’s  original  “  .Analyses  and  Energy  Values  of  Foods  ”, 
prepared  by  him  for  the  .Army  .Medical  Authorities. 

.Apart  from  the  valuable  educational  uses  of  this  little  work, 
the  charts  and  tables  make  it  something  that  will  rapidly  be¬ 
come  indispensable  to  the  growing  number  of  individuals  con¬ 
cerned  with  the  administration  and  organisation  of  dietaries. 

A.  L.  B. 

(1)  Food  Health  Vitamins.  By  K.  II.  A.  Plimmer,  D.Sc.. 
and  Violet  G.  Plimmer.  Longmans,  Green  and  Co.,  Ltd., 
London,  Se-w  York,  Toronto.  1936.  Seventh  Edition.  Pp. 
178-1- X,  -with  coloured  frontispiece  and  diagrams  in  the  text. 
3s.  6d.  net. 

(2)  Food  Values  at  a  Glance.  By  T.  G.  Plimmer.  Long¬ 
mans,  Green  and  Co.,  Ltd.,  London,  Sew  York,  Toronto. 
1935.  pp.  94,  with  35  charts,  of  which  27  are  in  colour. 
3s.  M.  net. 
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SUGAR  from  WOOD 


This  Article  was  specially  written  (or  ''Food 
Manufacture"  by  A.  C.  NORMAN,  D.Sc., 
F.I.C.,  of  the  Rothamsted  Experimental  Station. 


MORE  HAS  been  heard  again  recently  of  the  production 
of  sugar  from  wood  by  breaking  down  the  carbohydrates 
of  the  wood  to  their  constituent  sugars  by  acid  treatment, 
and  various  claims  as  to  the  future  of  this  process  as  a 
source  of  food  or  as  a  raw  material  for  food  production 
have  been  made.  These  have  included  the  statement 
that,  in  the  most  favourable  circumstances,  sugar  might 
even  be  obtained  more  cheaply  from  wood  than  from  the 
sugar  beet.  Such  an  argument  cannot  be  taken  as  proof 
of  the  economic  soundness  of  the  process,  because  it  must 
be  remembered  that  in  no  country  is  beet  sugar  produc¬ 
tion  unsupported  by  tariffs  or  subsidies.  And,  further, 
as  %vill  be  pointed  out  later  in  more  detail,  sugar  from 
wood  is  not  the  sugar  of  commerce,  sucrose,  but  a  mix¬ 
ture  of  several  sugars  not  all  of  equal  value  or  importance. 


Yields  from  Various  Sources 
It  has  also  been  claimed  that  the  yield  of  food  which 
may  be  obtained  per  acre  of  woodland,  if  the  timber  be 
converted  to  wood  sugar,  is  as  great  as  is  given  by  an 
equal  area  of  arable  land.  The  basis  of  such  a  compari¬ 
son  is  difficult  to  follow,  since  timber  is  not  an  annual 
crop,  and  an  average  figure  must  be  taken.  From  sugar 
beet  a  yield  of  2  to  3  tons  of  sugar  per  acre  can  be 
obtained,  or  from  cane  sugar  4  to  5^  tons  per  acre. 
Starchy  crops  such  as  potatoes  and  maize  may  also  be 
considered,  since  the  starch  may  be  hydrolysed  easily  to 
sugar.  From  potatoes  a  yield  of  ij  to  2  tons  and  from 
maize  about  i  ton  per  acre  is  obtained.  Taking  an 
average  for  the  rapidly  growing  softwoods  (conifers),  the 
yield  of  wood  per  acre  per  year  is  perhaps  about  3  tons, 
and  since  the  highest  yields  of  wood  sugar  so  far  recorded 
are  in  the  region  of  two-thirds  of  the  weight  of  the 
wood,  a  figure  of  2  tons  of  wood  sugar  per  acre  may  be 
arrived  at. 


Chemical  Constitution 

Two  tons  of  wood  sugar  is  not,  however,  comparable 
in  usefulness  with  2  tons  of  beet  sugar,  or  even  2  tons  of 
starch,  because  wood  sugar  is  a  mixture,  the  proportions 
of  the  sugar  present  depending  on  the  wood  that  is  used. 
The  composition  of  woods  is  indicated  diagramatically 
below,  the  three  major  constituents  being  lignin,  cellulose, 
and  the  hemicelluloses.  Of  these  only  the  last  two  split 
up  to  sugars  on  hydrolysis,  the  lignin  remaining  un¬ 
changed. 


Lic.nin, 

VVoon  CKI.1.UI.0SK, 

Hemicem.ulosk, 

20-30%  1 

50-60  % 

«o-«5  % 

Contains  some  xylan  and 

1 

mannan. 

In  residue.  Glucose,  Xylose,  Mannose.  Mannose,  Xylose,  Arahinose, 

Galactose,  U  ronic  acids. 


It  will  be  seen  that  if  a  complete  breakdown  of  the 
carbohydrates  is  effected,  the  constituent  contributing 
most  will  be  the  cellulose.  Wood  cellulose,  unlike  pure 
cotton,  is  not  composed  only  of  glucose  units  but  contains 
also  the  pentosan  xylan.  In  the  hardwoods  nearly  a 
quarter  of  the  wood  cellulose  may  be  xylan.  The  soft¬ 
woods  or  conifers  contain  less  xylan  but  have  instead 
some  mannan.  Softwood  celluloses  do,  however,  contain 
more  glucose  than  hardwood  celluloses,  and  consequently 
wood  sugar  from  softwoods  has  the  higher  glucose  con¬ 
tent  if  complete  hydrolysis  is  effected.  Along  with  the 
glucose,  however,  are  to  be  found  a  number  of  other 
sugars,  originating  from  the  hemicelluloses,  which  are 
polysaccharides  easily  broken  down  by  acids.  Even  if 
the  cellulose  has  been  completely  hydrolysed  the  glucose 
content  of  the  wood  sugar  may  not  be  more  than  60  per 
cent.,  and  usually  is  lower  than  this.  In  considering  the 
possible  uses  or  value  of  wood  sugar,  the  fact  that  it  is 
a  mixture  of  glucose,  mannose,  xylose,  galactose,  and 
arabinose,  roughly  in  that  order  quantitatively,  must  be 
taken  into  consideration.  Further,  since  the  true  cellu¬ 
lose  is  the  most  resistant  part  of  the  w'ood  polysaccharides, 
any  incompleteness  in  the  hydrolysis  results  in  a  lowered 
proportion  of  glucose  to  the  other  sugars. 


Methods  of  Production 

The  production  of  sugar  from  wood  was  originally 
attempted  and  achieved  in  Germany  during  the  Great 
War,  when  there  was  a  shortage  of  carbohydrate  material. 
Since  that  time  it  has  been  the  subject  of  research  in 
various  countries,  the  direct  purpose  being  usually  not 
the  production  of  sugar,  but  of  power  alcohol  from  the 
sugar  by  fermentation. 

The  hydrolysis  of  the  wood  may  be  carried  out  in  one 
of  two  ways,  either  by  the  use  of  dilute  acid  at  a  high 
temperature  and  pressure  or  by  concentrated  acid  at 
ordinary  temperatures.  Because  of  the  difficulties  con¬ 
nected  with  the  recovery  of  the  acids  in  the  latter  method, 
more  attention  has  been  given  to  the  use  of  dilute  acids. 
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Dr.  Frederick  Bergius,  the  discoverer  of  a  process 
for  transforming  coal  into  oil,  and  who  has  been  the 
chief  developer  of  the  concentrated  acid  method  of 
producing  sugar  from  wood. 

The  breakdown  of  the  cellulose  is,  however,  never  com¬ 
plete,  and  the  proportion  of  glucose  to  other  sugars  is 
low,  indeed  there  may  be  more  mannose  than  glucose 
present.  The  concentrated  acid  method  has  been  de¬ 
veloped  chiefly  by  Bergius  in  Germany,  and  results  in 
almost  complete  solution  of  the  wood  with  the  exception 
of  the  lignin.  The  yields  of  sugar  obtained  from  coni¬ 
ferous  woods  are  of  the  order  of  66  per  cent.,  which 
approaches  the  theoretical.  Forty  per  cent,  hydrochloric 
acid  is  employed  and  is  subsequently  recovered  by 
vacuum  distillation.  It  has  been  stated  that  the  acid  loss 
is  less  than  lo  per  cent.  The  product,  while  mainly  in 
the  form  of  free  sugars,  is  not  exclusively  so,  and  contains 
some  cellulose  dextrins,  which  can  be  converted  to  glucose 
by  brief  treatment  with  dilute  acid. 

Properties  of  Wood  Sugars 
The  wood  sugar  syrup  then  obtained  may  be  utilised 
in  a  number  of  ways.  The  glucose  may  be  separated 
out  by  fractional  crystallisation,  the  maximum  yield 
being  less  than  40  per  cent,  of  the  weight  of  the  wood 


taken.  As  a  source  of  glucose,  wood  is  far  inferior  to 
starchy  materials  such  as  potatoes  or  maize.  Alterna¬ 
tively,  the  wood  sugar  may  be  fermented  for  the  produc¬ 
tion  of  alcohol.  Since  of  the  mixture  only  glucose  and 
mannose  are  fermentable  by  ordinary  yeasts,  and  since 
the  yield  of  alcohol  from  a  fermentable  sugar  is  in  any 
event  less  than  50  per  cent.,  the  quantity  of  alcohol  to  t»e 
obtained  from  wood  is  not  very  impressive.  If  the  course 
of  the  fermentation  be  modified  by  the  addition  of  sul¬ 
phite,  glycerol  amounting  to  15  to  20  per  cent,  of  the 
fermentable  sugars  can  be  obtained.  The  residues  un- 
fermentable  by  yeast,  consisting  chiefly  of  pentose  sugars 
and  galactose,  may  be  fermented  by  special  bacteria  to 
give  acids,  such  as  lactic  and  acetic.  Larger  quantities 
of  acids  could  of  course  be  obtained  by  the  fermentation 
of  the  whole  wood  sugar. 

Possible  Uses 

Apart  from  being  a  source  for  the  separation  of  glucose, 
the  possible  uses  of  wood  sugar  as  a  food  or  raw  material 
in  the  production  of  food  are  somewhat  limited  because  of 
its  heterogeneous  nature,  the  sugars  present  not  being  all 
of  equal  availability  to  man  or  animals.  It  has  been 
used  as  a  supplement  to  the  rations  of  cattle,  for  which 
purpose  it  has  been  said  to  have  the  same  nutritive  value 
as  barley  flour.  The  feeding  value  rests  in  the  glucose 
and  mannose,  since  xylose  and  galactose  are  not  believed 
to  be  assimilated.  Alternatively,  a  protein-containing 
food  material  might  be  built  up  from  inorganic  nitrogen 
salts  by  using  the  wood  sugar  solution  as  a  nutrient  for 
yeasts  or  selected  fungi  under  conditions  designed  to 
obtain  the  greatest  synthesis  of  microbial  tissue. 

Conclusion 

The  conclusion  is  forced  upon  one  that  the  production 
of  wood  sugar  is  unjustified  and  uneconomic  except  per¬ 
haps  in  times  of  grave  national  emergency.  Its  chief 
value  lies  in  the  glucose  present,  which  under  normal  cir¬ 
cumstances  can  be  obtained  more  cheaply  and  simply 
from  other  sources.  Cellulose  is  so  valuable  and  so  in¬ 
dispensable  a  raw  material  for  a  multitude  of  purposes 
that  it  should  not  be  split  up  for  glucose,  if  that  can  pos¬ 
sibly  be  obtained  in  other  ways.  The  most  promising 
uses  for  wood  sugar  seem  to  be  as  a  substrata  for  fermenta¬ 
tion  processes,  or  indirectly  for  food  production  as  part 
of  the  diet  of  cattle. 


HAZELNUT 

With  the  exception  of  the  almond,  little  appears  to  be 
known  of  the  chemistry  of  the  materials  responsible  for 
the  characteristic  flavours  of  edible  nuts,  and  there  are, 
relatively  speaking,  few  good  artificial  imitations  of  these. 
For  this  reason — and  also  because  it  seems  to  us  to  be 
a  very  satisfactory  and  realistic  imitation — a  “  Hazelnut 
Oil  ”  recently  placed  on  the  market  by  Field  and  Co. 
(Aromatics),  Ltd.,  is  of  rather  special  interest. 


FLAVOUR 

The  same  firm  also  manufactures  some  artificial  fruit 
flavours  which  are  above  the  average  in  quality.  Men¬ 
tion,  in  particular,  may  be  made  of  Raspberry  No.  17, 
Singapore  Pineapple  No.  2287,  and  Prune  Essence  No. 
2288. 

Food  manufacturers  not  already  acquainted  with  these 
flavours  might  find  experimentation  with  them  of  prac¬ 
tical  use. 
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INFORMATION  and  ADVICE 

Gelatin  in  Wine  Making — Baking  Powder — Cold  Storage  of  Sausages  — 
Pickling  Vinegar — Anchovy  Paste — Sausage  Rusks — Mayonnaise  and  Salad 

Cream — Sweet  Pickle 


Gelatin  in  Wine  Making 

2,024.  We  are  interested  in  the  incorporation  of  gelatin 
in  wines  and  shall  be  glad  if  you  can  furnish  some  par¬ 
ticulars  on  this  subject,  please.  (London.) 

We  have  been  informed  that  gelatin  for  this  purpose  is 
generally  prepared  from  the  tendons  or  skins  of  young 
animals,  and  its  chief  characteristic  is  the  ability  to  ab¬ 
sorb  large  quantities  of  water.  The  material  is  prepared 
by  soaking  in  water  for  some  time,  discarding  the  liquid, 
and  then  obtaining  a  solution  in  a  fresh  supply  of  water 
with  the  application  of  a  slight  heat. 

The  function  of  gelatin  in  wine-making  processes  is 
almost  entirely  that  of  a  clarifying  agent.  The  action  is 
physico-chemical,  for  the  gelatin  combines  with  the 
tannin  in  the  wine  to  give  a  voluminous  coagulum  which 
envelops  the  finer  particles  of  deposit  as  it  settles  through 
the  wine. 

As  tannin  is  a  very  necessary  constituent  of  wine, 
gelatin  alone  should  not  be  used  except  in  wines  with  very 
high  tannin  contents.  If  the  wine  has  the  correct  amount 
of  tannin,  then  some  tannin  must  be  added  first  in  order 
that  the  gelatin  will  precipitate  the  added  material,  and 
not  reduce  the  percentage  of  tannin  normally  present  in 
the  wine. 

It  is  very  difficult  to  give  details  of  quantities,  as  it  is 
essential  to  do  a  preliminary  experiment  on  each  lot  of 
w'ines.  The  usual  figures,  we  understand,  are  as  follows ; 

45  grm.  of  tannin  and  105  grm.  of  gelatin  should  first 
be  used  per  100  gal.  of  wine.  The  addition  should  be 
made  to  litre  lots  of  wine,  and  the  gelatin  varied  accord¬ 
ing  to  the  degree  of  clarification — i.e.,  quantities  of  50, 
150  and  210  grm.  of  gelatin  alone  should  be  added, 
whilst  keeping  the  tannin  content  the  same.  The  pro¬ 
portions  giving  the  best  clarification  are  chosen  for  the 
bulk  lot. 


Baking  Powder 

2,025.  /  should  be  glad  of  any  details  you  can  furnish 
regarding  the  preparation  of  baking  powder.  (Cyprus.) 

There  are  two  types  of  baking  powders,  the  quick  act¬ 
ing  and  the  slow  acting.  The  quick  acting  powders  begin 
to  react  in  the  cold  as  soon  as  they  are  wetted.  The  chief 
acid  substances  are  tartaric  acid,  cream  of  tartar,  acid 
calcium  phosphate,  sodium  acid  pyrophosphate,  citric  acid 
and  adipic  acid.  For  full  information  on  this  subject 
reference  should  be  made  to  the  “  Wheat,  Milling,  Baking 
and  Flour  Confectionery  ”  Section  of  the  Food  Industries 
Manual. 


Cold  Storage  of  Sausages 

2,026.  We  are  interested  in  the  cold  storage  of  sausages, 
and  would  appreciate  any  information  you  are  able  to 
furnish  regarding  the  most  modern  method  of  cold  storage 
and  any  information  as  to  the  handling  of  the  goods  them¬ 
selves.  ,  (Reading.) 

This  subject  is  fully  dealt  with  in  Gerrard’s  book.  Saus¬ 
age  and  Small  Goods  Production,  to  which  reference 
should  be  made. 

Pickling  Vinegar 

2,027.  We  have  been  in  the  habit  of  flavouring  our 
pickling  vinegar  with  spice  essence,  with  very  good 
results.  We  have,  however,  recently  been  asked  to  supply 
onions  using  the  whole  spices  instead  of  the  essence,  and 
as  this  method  is  new  to  us,  we  wondered  if  you  could 
help  us.  If  we  knew  the  number  and  variety  of  spices  to 
use  in  one  40-02.  bottle  of  onions,  and  whether  the  flavour¬ 
ing  is  done  by  simply  packing  the  spices  in  the  bottle 
along  with  the  onions,  or  whether  there  is  any  preliminary 
process  involved,  we  could  fulfil  the  order  in  question. 
(Derby.) 

One  method,  we  have  been  informed,  is  to  place  a  red 
finger  pepper  across  the  neck  of  the  bottle,  together  with 
six  chillies,  six  whole  allspices  and  six  whole  black 
peppers,  which  should  be  placed  on  top  of  the  vinegar. 

If  white  vinegar  is  used,  the  black  peppers  should  be 
omitfed  and  white  mustard  seeds  used  instead. 

Anchovy  Paste 

2,028.  Can  you  please  supply  us  with  a  recipe  for  a 
good  quality  anchovy  paste?  (Sweden.) 

A  typical  recipe  is  as  follows : 

Anchovies  . .  . .  . .  112  lb. 

Butter  . .  . .  . .  . .  18  ,, 

Salt  .  2j  ,, 

White  pepper .  4  oz. 

Curry  powder  . .  . .  . .  i  ,, 

Ground  nutmeg  ..  ..  ..  ^  ,, 

Colour  to  suit 

Split  and  bone  the  fish.  Mix  well  with  other  ingre¬ 
dients.  Pass  through  a  fine  mincing  machine  and  also 
fine  sieve.  Fill  into  containers  and  process  at  240°  F. 
for  about  45  minutes,  depending  on  the  size  of  the  pack. 
If  a  pressure  retort  is  not  available  stand  in  boiling  water, 
raising  the  temperature  to  180'  F.  in  i  hour  and  to  boil¬ 
ing  point  in  another  hour. 
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Sausage  Rusks 

2,029.  We  are  interested  in  the  preparation  of  Sausage 
Rusks  and  shall  be  glad  of  any  particulars  you  can  furnish. 
(Reading.) 

For  full  information  on  this  subject,  reference  should 
be  made  to  the  article  “Sausage  Rusks,”  by  Mr.  E.  B. 
Bennion,  in  the  August,  1935,  issue. 

The  following  is  a  summary  of  the  main  points  in¬ 
volved  : 

Rusks  may  be  produced  in  either  of  two  ways — (i) 
from  yeast-fermented  bread,  or  (2)  from  unfermented 
yeastless  bread.  Ordinary  bread  can  be  used  and  after 
having  been  sliced  it  must  be  dried.  Bread  used  for  such 
purposes  is  generally  made  in  a  3-  or  4-hour  straight- 
dough  process.  The  temperature  employed  in  the  drying 
plant  will  vary  according  to  the  type  of  plant.  For  the 
production  of  yeastless  rusks  the  dough  is  made  rather 
tighter  than  for  an  ordinary  bread  dough,  and  two 
methods  of  working  are  at  present  used.  One  is  to  make 
a  dough  similar  in  consistency  to  that  used  for  biscuits. 
This  dough,  after  being  thoroughly  mixed  and  cleared, 
is  pinned  out  in  sheets,  passing  through  reduction  brakes 
until  the  pieces  are  about  |  in.  in  thickness.  The  dough 
is  then  cut  into  suitably  sized  pieces  about  12  in.  square, 
and  after  being  allowed  to  stand  for  15  minutes  to  recover 
from  the  working,  are  baked  at  a  temperature  of  450°  F. 
The  baked  pieces  are  then  transferred  to  a  suitable  drying 
plant,  and  when  the  moisture  content  has  been  reduced  to 
that  found  most  suitable  they  are  converted  into  rusks.  A 
typical  recipe  for  this  type  of  rusk  is  as  follows : 

Flour  . .  . .  . .  . .  280  lb. 

An  acid  phosphate  powder  . .  3i 
Bicarbonate  of  soda  . .  . .  n 

Salt  .  4  f. 

Water  ..  ..  . .  from9ito  lojgal. 

The  other  method  of  producing  yeastless  rusks  is  to 
make  a  softer  dough  and  bake  it  in  the  form  of  loaves 
under  tins.  In  this  mixing  the  water  content  must  be 
raised  in  order  to  produce  a  softer  dough,  which  must 
possess  spring  and  be  capable  of  filling  the  tin  during 
baking.  In  order  to  assist  this  the  quantity  of  aerating 
material  should  also  be  increased,  while  a  proportion  of 
fat  can  be  incorporated  in  the  dough  with  advantage  in 
order  to  make  it  more  elastic.  The  finished  bread  is 
allowed  to  stale  for  two  days,  after  which  it  is  sliced  and 
dried  in  a  drying  plant  until  a  suitable  moisture  content 
has  been  obtained.  The  dried  slices  after  this  pass  to  the 
crushing  machine,  where  the  sausage  rusk  is  obtained. 

Mayonnaise  and  Salad  Cream 

2,030.  We  shall  be  obliged  if  you  will  furnish  us  with 
a  recipe  for  Mayonnaise  containing  Olive  Oil,  and  also  a 
recipe  for  a  salad  cream  containing  Arachis  Oil.  (Liver¬ 
pool.) 

Typical  formulae  are  as  follows: 

Salad  Cream 

Whole  egg  . .  . .  . .  .  •  150 

5  per  cent,  acetic  acid  . .  . .  18  gal. 


Arachis  oil  . . 

2  „  gal. 

Milk,  unsweetened  and  condensed 

I  .. 

Wheat  flour  . . 

3  lb. 

Sugar  . 

20  ,, 

Table  mustard  . 

10  „ 

White  pepper  . 

I  .. 

Oil  of  pimento 

5  drm. 

Oil  of  cloves 

3  ** 

Oil  of  cassia 

i  .. 

Mayonnaise 

Yolk  of  egg . 

100  lb. 

Vinegar,  24-grain  pale  malt 

14  gal. 

Olive  oil 

12  pints 

Sugar 

14  lb. 

Wheat  flour  . . 

5  »» 

Mustard 

18  „ 

Salt . 

4J  .. 

White  pepper 

14  oz. 

Lime  juice  . . 

8  fl.oz. 

Cassareep  juice 

8  „ 

Beat  the  yolk  for  30  minutes.  Mix  the  oil  with  the 
mustard,  lime  juice  and  cassareep.  Mix  the  sugar,  salt, 
pepper  and  flour  with  the  vinegar  and  pass  through  a  fine 
sieve.  Add  the  oil  mixture  to  the  yolk  and  then  add  the 
vinegar  mixture.  Continue  beating  for  half  an  hour. 
Pass  through  an  homogeniser  and  fill  into  containers. 

Sweet  Pickle 

2,031.  Would  you  please  furnish  information  regarding 
the  manufacture  of  sweet  pickle?  (Essex.) 

A  typical  formula  is  as  follows : 

Brined  sugar  beets  (peeled) 

.  25  lb. 

Brined  cauliflower . 

.  25  „ 

Brined  gherkins 

.  25  .. 

Sour  apples  (peeled) 

.  10  ,, 

Raw  onions  (skinned) 

.  10  ,, 

Glac6  cherries 

.  10  ,, 

Preserved  ginger 

•  10  ,, 

Raw  garlic  (skinned) 

2  „ 

Chop  up  in  a  suitable  machine  such  as  a  meat  chopper, 
and  mix  well  together.  Place  in  a  steam-pan  the  follow- 

ing: 

Malt  vinegar  (24  grains)  . . 

10  gal. 

Sago  flour 

3ilb. 

Table  salt  . . 

2  ,, 

Turmeric  . . 

Celery  seed  (ground) 

i  .. 

Ginger  (ground)  . . 

i  .. 

Mustard 

4  » 

White  sugar 

80  „ 

Lime  juice 

igal. 

Sultanas  (cleaned) 

4  lb. 

Curry  powder 

i  .. 

Caramel 

2  pints 

Bring  to  the  boil.  Add  the  mixture  of  chopped  vege¬ 
tables  and  boil  for  5  minutes.  Cool  in  a  tub,  occasionally 
stirring.  Fill  into  containers  and  cap. 
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These  particulars  of  New  Patents  of 
interest  to  readers  have  been  selected 
from  the  "Official  Journal  of  Patents", 
and  are  published  by  permission  of  the 
Controller  of  H.M.  Stationery  Office. 
The  "Official  Journal  of  Patents”  can 
be  obtained  from  the  Patent  Office,  25, 
Southampton  Buildings,  London,  W.C.  2, 
price  IS.  weekly  (annual  subscription 
iz  lOS.). 

Latest  Patent  Applications 
15637.  Hunt,  F.  C.  :  Machines  for 
making  biscuits,  etc.  June  4. 

15711.  Specht,  M.  :  Roasting  of  coffee, 
etc.  June  5. 

15864.  Clayton,  W.,  Crosse  and  Black- 
well,  Ltd.  :  Containers  for  foodstuffs. 
June  6. 

15975*  Brooke,  A.  F. :  Process  of  pre¬ 
serving  fruits,  etc.  June  8. 

16184.  Hounsell,  F.,  and  Hounsell, 
W. :  Process  for  coating  sweets.  June  10. 
16266.  Berg,  B.  van  den,  Spriensma, 
R.,  Douna,  S.  :  Machine  for  filling  boxes 
with  plastic,  etc.,  material.  June  10. 
16267.  Bunimovitch,  M.  :  Method  of  re¬ 
ducing  potatoes,  etc.,  to  dry  powder. 
June  10. 

16341.  Tyler  (Highbridge),  Ltd.,  J., 
Tyler,  W.  H.:  Cheese  mould.  June  ii. 
16360.  Carpmael,  a.  (I.G.  Farbenindus- 
TRiE  Akt.-Ges.)  :  Process  for  isolating 
antirachitic  vitamin  from  natural  pro¬ 
ducts.  June  II. 

16571.  Hirschmann,  O.  :  Preservation  of 
meat.  June  13. 

16642.  Candelin,  F.  S.  :  Closure  for  jars, 
etc.  June  15. 

16954.  Bellamy,  A.  J.,  and  Egg  Patents, 
Ltd.  :  Process  for  preservation  of  egg 
yolks,  etc.  June  18. 

17060.  Girodin,  M.  E.  :  Machine  for 
manufau:ture  of  biscuits.  June  19. 
(France,  March  6.) 

17317.  Marakas,  J,  G. :  Manufacture  of 
grape-sugar.  June  22.  (Greece,  June  22, 
1935*) 

17344.  Autoxygen,  Inc.:  Refining  of 
edible  oils.  June  22.  (United  States, 
June  20,  1935*) 

17854.  Kalle  and  Co.,  Akt.-Ges.:  Pro¬ 
duction  of  artificial  sausage  casings. 
June  26.  (Germany,  June  29,  1935.) 
18188.  Standard  Brands,  Inc.  :  Prepara¬ 
tion  of  a  product  containing  vitamins. 
June  30.  (United  States,  July  23,  1935.) 

Complete  Specifications  Accepted 
448,067.  Becker,  Dr.  W.,  Englert,  O., 
and  Becker,  Dr.  F.  (trading  as  Englert 
and  Dr.  F.  Becker,  R.) :  Methods  of 
binding  the  water  of  food  extracts,  yeasts, 
juices,  hygroscopic  substances,  and  the 
like. 

448.270.  Giusti,  T.,  and  Giusti,  R.  B.  : 
Drying  or  cooling  apparatus  for  biscuit 
tins,  chocolate,  and  like  purposes. 
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448,278.  Robinson  and  Son,  Ltd.,  T., 
and  Robinson,  C.  S.  :  Machines  for  the 
cleaning  and  like  treatment  of  cereal 
grain. 

448,392.  Frings,  H.  :  Apparatus  for  the 
production  of  vinegar. 

448,444.  Ingram,  H.  :  Closure's  for  jars, 
metal  cans,  and  other  receptacles.  (De¬ 
cember  7.  1933*) 

448,572.  Sturges,  T.  E.,and  Southwell 
AND  Co.,  Ltd.,  C.  :  Packing  edible  or 
other  substances  or  prejiarations  liable  to 
deterioration  or  injury  from  damp,  heat, 
or  climatic  conditions. 

448,686.  Loesch,  M.  :  Method  of  and 
device  for  making  hollow  chocolate  and 
like  bodies. 

448,689.  ScHOLLER,  H.,  and  Eicremeyek, 
R. :  Method  and  apparatus  for  the  pro¬ 
duction  of  yeast  ami  for  the  fermentation 
of  solutions. 

448,693.  Webster,  R.  W.,  and  Webster, 
A.  H. :  Maintenance  of  temperature  in 
sterilisers  for  goods  in  bottles  or  other 
containers. 

448,702.  Walters,  J.,  Smith,  H.,  and 
Walters’  Palm  Toffee,  Ltd.  :  Manufac¬ 
ture  of  toffee  and  other  sweetmeats. 
448,800.  Imperial  Chemical  Industries, 
Ltd.  :  Flavouring  matters  obtained  from 
butter  fat  and  their  application. 

448,813.  Ireks,  Akt.-Ges.  :  Production  of 
preparations  for  nutritive,  seasoning,  and 
other  purposes. 

449.051.  Green,  H.  J.,  and  Green  and 
Co.,  Ltd.,  H.  J.:  Materials  for  the  pre¬ 
paration  of  non-alcoholic  beverages. 
449,277.  Loffler,  W.,  and  Nanz,  H.  J. 
M. :  Process  of  obtaining  useful  products 
from  fish  and  fish  refuse. 

449.499*  Southern  Whaling  and  Seal¬ 
ing  Co.,  Ltd.,  and  Bostock,  B.  R.  : 
Recovery  of  dried-meat  products  from 
whale  meat  and  the  like. 

Printed  copies  of  the  full  Published 
Specifications  may  be  obtained  from  the 
Patent  Office,  25,  Southampton  Buildings, 
London,  W.C.  2,  at  the  uniform  price  of 
IS.  each. 


Abstracts  of  Recent  Specifications 

Group  Abridgments  can  be  obtained 
from  the  Patent  Office,  25,  Southampton 
Buildings,  London,  W.C.  2,  either  sheet 
by  sheet  as  issued  on  payment  of  a  sub¬ 
scription  of  5s.  per  Group  Volume,  or  in 
bound  volumes  price  2s.  each. 

443.572.  Production  of  leavened  dough. 
Hanack,  B.,  and  Haack,  B.,  54,  Unter 
den  Linden,  Berlin,  N.W.  7. 

A  leaven  with  improved  baking  properties 
is  claimed  to  be  formed  by  interaction  of 
thoroughly  fermented  sour  milk  with 
"decomposed”  farinaceous  material — 
i.e.,  flour  which  has  been  converted  into 


a  paste  by  treatment  with  hot  water.  A 
dough  prepared  with  a  leaven  on  this 
basis  is  stated  to  be  superior  to  one  ob¬ 
tained  by  the  separate  use  of  yoghourt 
and  decomposed  flour.  Interaction  of 
fermented  milk  with  decomposed  flour 
apparently  produces  an  ideal  fostering 
ground  for  development  of  the  bacteria 
essential  for  dough  fermentation,  the  re¬ 
sulting  leaven  accordingly  having  an  ex¬ 
ceptional  vitality,  which  is  reflected  in  the 
quality  of  the  bakery  products.  The 
latter  are  improved  in  respect  of  volume, 
looseness,  crispness,  palatability,  and  di¬ 
gestibility,  while  freshness  is  retained  for 
a  longer  period,  and  over-souring  and 
stringiness  are  prevented.  To  illustrate 
the  method  for  preparing  the  leaven,  80 
parts  milk  and  20  parts  flour  (corn,  po¬ 
tato,  or  legume)  are  well  stirred  in  the 
cold  before  gradually  warming  to  90°  C., 
at  which  temperature  the  mixture  is  held 
for  15  minutes  to  effect  simultaneous 
"decomposition”  of  the  flour  and  pas¬ 
teurisation.  After  cooling  slowly  to 
40°  C.  a  pure  culture  of  sour  milk  bac¬ 
teria  is  added  and  allowed  to  interact  for 
3  hours  to  form  a  jelly,  which  is  cooled  to 
10°  C.  with  mechanical  shaking.  Addi¬ 
tion  is  then  made  of  i  part  leaven  in  a 
semi-liquid  or  creamy  condition  without 
stirring.  If  desired,  the  product  may  be 
dried  by  atomisation  or  passage  over 
rollers  at  60®  C. 

443,922.  Group  No.  Vlll.  Oompound 
sheet  materials;  metal  foils;  preserving 
food.  California  Fruit  Growers’  Ex¬ 
change,  607,  South  Hill  Street,  Los 
Angeles,  U.S.A. 

A  material  for  sealing  and  preserving 
perishable  materials — e.g.,  food  and  to- 
iiacco  products — comprises  a  metal  foil — 
e.g.,  aluminium — provided  on  one  or  both 
sides  with  a  layer  of  pectin  or  pectic  sub¬ 
stance.  The  pectin  is  applied  in  aqueous 
solution  by  rollers  which  may  also  impress 
designs.  The  solution  may  contain  sugar 
and  also  a  preservative — e.g.,  sodium 
lienzoate,  benzoic  acid,  formic  acid,  or 
chloramines.  A  number  of  foils  may  be 
combined,  or  the  foil  may  be  reinforced 
by  a  layer  or  layers  of  parchment,  paper, 
cellulose  derivative,  or  woven  material, 
h'or  bugs,  etc.,  the  reinforcement  may  be 
local.  A  foil  may  be  combined  with  a 
second  foil  or  a  layer  of  paper,  etc.,  by  an 
inner  pectin  layer  having  properties  dif¬ 
ferent  from  those  of  an  outer  layer. 
Sjiecification  443,911  is  referred  to. 
444.534*  Group  No.  HI.  OryaUlUsing 
sugar.  Platte,  J.  A.,  17,  Kediristraat, 
and  Vries,  G.  H.  de,  i,  Kediristraat, 
Madioen,  Java,  Dutch  East  Indies. 

Sugar  solutions  are  continuously  crystal¬ 
lised  either  by  preliminarily  cooling  them 
for  the  formation  of  core  grain  or  by 
addition  of  core  grains  thereto,  followed 
by  a  cooling  operation  whereby  successive 
amounts  of  heat  are  withdrawn  from  the 
mass  which  stepwise  increase  towards  the 
tlelivery  of  the  crystallised  product,  a 
uniform  over-saturation  of  the  mother 
liquor  being  thereby  maintained.  The 
sugar  solution  flows  through  preliminary 
receptacles  a,  b,  before  flowing  through 
coolers  c,  d,  e  in  countercurrent  to  a 
stream  of  cooling  water  admitted  at  7  to 
hollow  partitions  3  arranged  therein,  the 
number  of  cooling  surfaces  in  each  cooler 
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increasing  towards  the  last.  The  receptacle 
a  is  separately  cooled  by  water  admitted 
to  the  partitions  at  5,  the  formation  of 
core  grain  in  the  solution  being  initiated 
herein.  The  formation  of  core  grain  ceases 


in  the  intervening  receptacle  b,  which  is 
not  cooled.  The  removal  of  increasing 
quantities  of  heat  from  the  coolers  may 
also  be  effected  by  tapping-off  parts  of 
the  cooling  fluid  at  g  and  10.  In  a  modi¬ 
fied  apparatus  the  receptacles  a  ...  e  are 
arranged  side  by  side  in  a  single  unit. 
The  latter  is  also  provided  with  a  shaft 
and  scrapers  for  stirring  the  solution.  In 
lieu  of  adding  core  grain  to  the  original 
solution,  part  of  the  cooled  mass  may  be 
returned  to  the  preliminary  cooler. 
445,073.  Whale  meat  utilisation.  D.  A. 
Hansen,  Ardenes,  Norway. 

A  process  is  claimed  for  dehydrating 
whale  meat  without  preliminary  cooking, 
which  yields  product  of  value  as  cattle 
food  without  necessity  for  extraction  of 
the  fats.  The  comminuted  uncooked 
meat  is  stirred  with  added  water  at  a 
temperature  of  30*  to  70*  C.  and  sub¬ 
jected  to  compression  or  centrifugal  treat¬ 
ment  without  drying.  By  thus  elimin¬ 
ating  water-soluble  substances,  later  re¬ 
moval  of  water  to  an  extent  required  to 
yield  a  foodstuff  with  good  keeping 
quality  can  be  effected  more  simply  and 
expeditiously.  Water  at  55*  C.,  for 
example,  is  introduced  into  disintegrated, 
frozen  (2*  C.)  whale  meat  in  a  chamber 
fitted  with  a  stirrer.  After  agitation  for 
30  mins,  the  batch  is  transferred  to  a 
container  with  a  filter  bottom  through 
which  the  greater  part  of  the  water  drains 
off,  and  the  partially  dehydrated  meat  is 
further  dehydrated  in  a  screw  press  and 
dried  by  heat  to  the  extent  desired. 

447,105.  Production  0!  whey  powder. 
Mason,  W.  C.,  and  Hutcheson,  W.  W., 
q  to  13,  George  Street,  Manchester  Square, 
I-ondon,  W.  i. 

Whey  powder  for  use  as  cattle  fcxxl  is 
obtained  by  first  concentrating  the  whey 
in  a  vacuum  at  a  temperature  not  ex¬ 
ceeding  156*  F.  in  an  evaporator  and 
then  drying  the  concentrated  whey  on  a 
steam-heated  roller  drier. 


LATEST  TRADE  MARKS 


This  list  of  Trade  Marks  of  interest  to 
readers  has  been  selected  from  the  “  Official 
Trade  Marks  Journal”,  and  is  published 
by  permission  of  the  Controller  of  H.M. 
Stationery  Office.  The  ”  Trade  Marks 
Journal "  can  be  obtained  from  the  Patent 
Office,  25,  Southampton  Buildings,  Lon¬ 
don,  W.C.  2,  price  is.  weekly  {annual 
subscription  los.). 


T.J.S. — 567,530.  Substances  used  as  food 
or  as  ingredients  in 
food.  Thomas  J. 
Smith,  Ltd.,  2  and  3, 
A  *  '  Philpot  Lane.  London, 
”  E.C.  3.  May  20. 

Registration  of  this  Trade  Mark  shdll 
give  no  right  to  the  exclusive  use  of  the 
letters  "T.J.S.” 


GOAT  BRAND.  —  568,196.  Oondensed 

skimmed  cow's  milk 
prepared  in  Eng¬ 
land.  Cleeves, 
Ltd.,  Cleevedale 
Park,  44,  South 
Side,  Clapham  Com- 
mon,  London. 
S.W.  4.  July  I,  (Associated.) 

GOLDEN  GEM. — 567,304.  Lard  substi¬ 
tutes.  The  Southern  Oil  Company, 

Ltd.,  Westinghouse  Road,  Trafford  Park, 
Manchester.  July  i. 

GREEN  STAR.  —  568,009.  Margarine. 
The  Home  and  Colonial  Stores,  Ltd., 
179  to  189,  City  Road,  London,  E.C.  i, 
July  I.  (Associated.) 

Registration  No.  306,320  (1597)  will  be 
cancelled  if  and  before  the  applicants’ 
mark  is  registered. 

JUSTICE  AND  STRENGTH.— 561,997. 

Seasoning  for  sausages, 
pepper,  spice,  nutmeg, 
ginger,  qolourings,  rusks, 
herbs,  salt,  farina,  rice, 
and  gelatine,  all  for  use 
as  food  or  as  ingredients 
in  food.  Herbert  and 
Sons,  Ltd.,  6  and  7. 
West  Smithfield,  Lon¬ 
don,  E.C. I.  June  24. 
(Associated.) 

User  claimed  from  the  year  1895  for 
seasoning  for  sausages  and  from  the  year 
1910  for  the  remainder  of  the  goods. 
Section  21. 

MEDROGA.  —  560,187.  Substances  used 
as  food  or  as  ingredients  in  food.  The 
British  Medroga  Company,  Ltd.,  176, 
Wardour  Street,  London,  W.  i.  June  24. 
(Associated.) 

PACIFIC  HOME.  —  568,559.  Asparagus 
for  use  as  food.  H.  and  T.  Walker, 
Ltd.,  41,  Eastcheap,  London,  E.C.  3. 
July  I. 

Registration  of  this  trade  mark  shall 
give  no  right  to  the  exclusive  use  of  the 
word  "Pacific”. 

TANILO. — 569,043.  Tea.  Lipvac  Flask 
(London),  Ltd.,  24,  Ely  Place,  Holborn, 
London,  E.C.  i.  July  1. 

SOLVITAX.  —  567,755.  Preparations  of 
cod  liver  oil,  being  food¬ 
stuffs.  British  Cod  Liver 
Oil  Producers  (Hull), 
Ltd.,  St.  Andrew’s  Dock, 
SOIVITA)^  Hull.  June  3.  (Associ- 
ated.) 


'cowfSMiLKsair 


UCALOSE. — 568,113.  Dextrose, powdered 
glucose  and  liquid  glucose,  all  for  food. 
United  Chemists’  Association,  Ltd., 
Ucal  Works,  Priory  Court,  London  Road, 
Cheltenham.  June  3.  (Associated.)  (By 
Consent.) 

564,338. — Substances  used  as  food  or  as 
ingredients  in  food. 
Peter  Kexvil  and 
Sons,  Ltd.,  370, 
Edgware  Road, 
London,  W.  2. 
February  26.  (As- 
siKiated.) 

565, 591-  —  Butter.  Dominion  Dairy 
Company,  Ltd.,  Bicester  Road,  Ayles¬ 
bury,  Buckinghamshire.  March  4.  (As¬ 
sociated.) 

Advertised  before  acceptance,  the  ap¬ 
plicants  alleging  distinctiveness. 

B  565,779-  Grapefruit.  Richard B.  Green 


AND  Co..  Ltd.,  ii,  Victoria  Street,  Liver¬ 
pool,  2.  March  25. 

User  claimed  from  September  14,  1932. 

The  applicants  undertake  that  this 
mark,  when  registered,  and  the  marks 
Nos.  B  418,696  (2301),  B  533,848  (2845), 
and  any  other  marks  associated  herewith, 
shall  be  assigned  or  transmitted  only  as 
a  whole  and  not  separately. 


566,409. — Confectionery,  chocolate,  cocoa, 
table  jelllea,  fruit  cor¬ 
dials  (non-alcoholic), 
chewing  gum,  and  bis¬ 
cuits.  Rowntree  and 
Co.,  Ltd.,  The  Cocoa 
Works.  Wiggington 
Road,  York.  April  15. 
(By  Consent.) 


566,430.  —  Malted 


milk.  Horlick’s 
Malted  Milk  Co., 
Ltd.,  9,  King's 
Bench  Walk,  Tem¬ 
ple,  London,  E.C.  4; 
and  Stoke  Poges 
Lane,  Slough,  Buck¬ 
inghamshire.  May 
27. 
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PHEW  COMPANIES 


Avondale  Preserving  and  Vinegar  Gom- 
pany,  Limited.  To  take  over  the  bus.  of 
pickle  mnfrs.  and  vinegar  brewers  hereto¬ 
fore  cd.  on  by  Arthur  Bedwell  and  Co., 
Ltd.,  trading  as  the  Great  Northern 
Vinegar  Co.,  at  2,  2a,  and  10,  Gill  Street, 

E.  Nom.  Cap. :  £2,000  in  £i  shares. 
Dirs. :  A.  H.  Hinds  Avondale,  Church- 
fields,  E.  18  (ch.);  H.  Pankhurst,  Romiley, 
Edward  Close,  Romford.  Qual.  of  dirs. : 
100  shares.  Remun.  of  dirs. :  As  voted 
by  the  company. 

Britbh  Tractor  Sales,  Limited.  To  carry 
on  the  bus.  of  dirs.  in  and  letters  on  hire 
of  agricultural  machinery,  etc.  Nom. 
Cap. :  £100.  Permt.  dirs. :  L.  A.  Thomas, 
New  Inn  Farm,  Hopperton,  Yorks; 
Dorothy  E.  Thomas,  New  Inn  Farm, 
Hopperton,  Yorks. 

Oubitt  and  Walker,  Limited.  To  take 
over  the  bus.  of  flour  millers,  etc.,  cd.  on 
as  “Cubitt  and  Walker”,  of  North 
Walsham,  and  elsewhere  in  Norfolk. 
Nom.  Cap. :  £15,000  in  £i  shares.  Permt. 
dirs. :  G.  J.  Walker,  Croylands,  N. 
Walsham,  Norfolk;  A.  Walker,  St.  Os¬ 
wald’s,  N.  Walsham  (ch.  and  mng.  dir.). 
Qual.  of  permt.  dirs. :  One  share;  of  other 
dirs. :  500  shares.  Remun.  of  dirs.  (in¬ 
cluding  mng.  dir.  and  sec.) :  As  voted  by 
the  company. 

Gumming,  Parsons,  Limited.  To  take 
over  the  bus.  of  essence  and  tincture 
mnfrs.,  mnfg.  chemists,  mnfg.  confec¬ 
tioners,  etc.,  cd.  on  as  Cumming  Brothers 
at  26  to  30,  Stromness  Street,  Glasgow, 
and  as  Parsons  Essence  Co.  at  Thornton 
Street,  Collyhurst,  Manchester.  Nom. 
Cap. :  £10.000.  Permt.  dirs. :  H.  Gled- 
hill,  136,  Thornton  Street,  Collyhurst, 
Manchester;  A.  R.  Cumming,  28,  Strom¬ 
ness  Street,  Glasgow. 

Dairy  Research,  Limited.  To  carry  on 
bus.  as  mnfrs.  and  producers  of  and  dirs. 
in  milk  and  milk  products,  etc.  Nom. 
Cap. :  £500.  Dirs. :  To  be  appointed  by 
the  subs.  Subs. :  C.  Polaine,  137,  Bourne¬ 
mouth  Park  Road,  Southend  (elk.);  W.  L. 
Wightman,  19-21,  Moorgate,  E.C.  2  (elk.). 

Eastern  Dry  Ice  Syndicate,  Limited. 
To  acquire  inventions  relating  to  im¬ 
proved  methods  of  manufacture  of  dry 
ice,  etc.  Nom.  Cap. :  £1,200  in  5s.  shares. 
Dirs. :  G.  D.  G.  Cribb,  H.  P.  Gibbs,  and 
S.  Mullard,  addresses  not  stated;  and  one 
other.  Subs.:  F.  S.  Wedlake,  17,  Bed¬ 
ford  Row,  W.C.  I  (solr.);  C.  G.  Bennett, 
486,  Ember  Farm  Way,  E.  Molesey  (elk.). 

Eagle  Gonlectionery  Gompany,  Limited. 
24  to  26,  Copperfield  Road,  Mile  End, 
E.  3.  To  take  over  the  bus.  cd.  on  as 
”  Eagle  Confectionery  Co.”  at  Mile  End 
and  elsewhere.  Nom.  Cap. :  £5,000. 

Dir.:  F.  S.  Bullwinkle,  23,  Monkham’s 
Drive,  Woodford  Green,  Essex. 

Hampshire  Preserving  Gompany,  Limited. 
35,  The  Hundred,  Romsey,  Hants.  To 
take  over  the  bus.  of  mnfrs.  of  jams  and 
marmalades,  etc.,  cd.  on  as  The  Hamp¬ 
shire  Preserving  Co.,  at  Romsey,  Hants. 
Nom.  Cap. :  £3,000.  Dirs. :  Ethel  M. 
Hattatt,  Newlands,  Romsey,  Hants  (per¬ 
manent);  R.  A.  Hattatt,  Newlands, 
Romsey,  Hants;  G.  G.  Hattatt,  New¬ 
lands,  Romsey,  Hants  (permt.  mng.  dir.). 


Kavli,  Limited.  Airship  Station,  Cram- 
lington,  Northumberland.  To  carry  on 
the  bus.  of  mnfrs.  of  cheese,  butter, 
cream,  etc.  Nom.  Cap. :  £1,500  in  £10 
shares.  Permt.  mng.  dir. :  K.  Kavli, 
Hop-pr-Bergen,  Norway.  Qual.  of  permt. 
dir.:  £200  shares.  Sub.:  E.  J.  S.  Olsen, 
Stradegaten  3,  Bergen,  Norway. 

Kirbys  (King’s  Norton),  Limited.  To 
take  over  the  bus.  cd.  on  at  29a,  Birming¬ 
ham  Factory  Centre,  Lifford  Lane,  King’s 
Norton,  Birmingham,  as  ”  Kirby’s  Potato 
Crisps”.  Nom.  Cap.:  £1,500.  Dirs.: 
G.  F.  R.  Marshall,  34,  Lindsworth  Road, 
King’s  Norton,  Birmingham;  F.  A.  J. 
Richards,  42,  Lindsworth  Road,  King’s 
Norton,  Birmingham. 

Magrath,  Limited.  200,  Stapleton  Road, 
Bristol,  5.  To  take  over  the  bus.  of  a 
pork  butcher  and  sausage  mnfr.  cd.  on 
by  E.  Magrath  at  Bristol.  Nom.  Cap. : 
£1,000.  Dirs.:  E.  Magrath,  200,  Staple- 
ton  Road,  Bristol,  5  (ch.  and  permt.  dir.); 
E.  J.  Magrath,  74,  Twenbo  Road,  Hor- 
field,  Bristol;  F.  J.  Magrath,  q,  Emlyn 
Road,  Eastville,  Bristol. 

Omnivite,  Limited.  Hargham  Road 
Granaries,  Hargham  Road,  Attleborough, 
Norfolk.  To  carry  on  the  bus.  of  mnfrs. 
of  and  dirs.  in  meals,  foodstuffs,  etc. 
Nom.  Cap. :  £200  in  £10  shares.  Dirs. : 

G.  H.  Deane,  Littleton  Stud,  Winchester; 
B.  H.  Rogers,  The  Hollies,  Booton,  Nor¬ 
folk;  C.  R.  Russell,  The  Grange,  Attle¬ 
borough,  Norfolk.  Remun.  of  dirs. :  As 
voted  by  the  company. 

Pritchard,  T.,  Limited.  To  carry  on  the 
bus.  of  mnfg.  and  wholesale  confectioners, 
etc.  Nom.  Cap. :  £30,000.  Dirs. :  To  be 
appointed  by  the  subs.  Subs. :  J.  F.  H. 
Turner,  31,  Brampton  Grove,  Kenton, 
Middlesex  (acent.);  W.  Brown,  34,  Gayton 
Road,  Harrow,  Middlesex  (elk.) 

H.  Read,  Limited.  To  carry  on  the  bus. 
of  mnfrs.  and  mchts.  of  brawn,  sausages, 
cooked  meats,  etc.  Nom.  Cap. :  £2,000. 
Dirs. :  H.  H.  Read,  48,  Clifton  Road, 
Prestwich,  Manchester  (permt.);  Mrs.  E. 
Read,  48,  Clifton  Road,  Prestwich,  Man¬ 
chester;  W.  H.  Read,  address  not  stated; 
A.  Read,  address  not  stated. 

Rothwell,  John,  Limited.  Newton 
Street,  Droylsden,  Lancs.  To  take  over 
the  bus.  of  cocoa  and  chocolate  mnfrs., 
etc.,  lately  cd.  on  by  John  Rothwell,  Ltd., 
at  the  Cocoa  Works,  Golborne,  Lancs. 
Nom.  Cap. :  £100  in  £i  shares.  Dirs. : 

H.  Weller,  208,  Cornwall  Avenue,  Black¬ 
pool;  S.  Weller,  Belfield,  Park  Road, 
Prestwich,  near  Manchester. 

Send  Grist  Mills,  Limited.  Send  Manor 
Estate,  Ripley,  Surrey.  To  carry  on  the 
bus.  of  mill  owners,  millers,  etc.  Nom. 
Cap.:  £1,000  in  £i  shares.  Dirs.:  Not 
named.  Subs. :  G.  Stewart,  Send  Manor, 
Ripley;  F.  C.  Bobby,  The  Corner  Cottage, 
Send  Green,  Ripley. 

Southdown  Ganning  Gompany,  Limited. 
To  carry  on  the  bus.  of  bottlers  and 
canners  of  foods,  etc.  Nom.  Cap. :  £2,000. 
Dirs. :  H.  H.  Lorie,  24,  Portland  Court, 
W.  i;  Capt.  G.  V.  Wickham,  Tyler  Cot¬ 
tage,  Burnham,  Bucks. 

Staples  Gaviare,  Limited.  22,  Great 
Pulteney  Street,  W.  i.  To  carry  on  the 


bus.  of  dirs.  in  caviare,  etc.  Nom.  Cap. : 
£1,000  in  £i  shares.  Dirs. :  E.  Pohoryles, 
109,  Broadhurst  Gardens,  N.W.  6;  B. 
Foskett  and  F.  1).  Haddrell,  addresses 
not  stated.  Remuneration  of  dirs. :  As 
voted  by  the  company. 

John  Stubbs  Industries,  Limited.  39, 
Bootham,  York.  To  carry  on  the  bus. 
of  refrigerator  mnfrs.,  etc.  Nom.  Cap. : 
£5,000  in  £i  shares.  Dirs. :  J.  Stubbs, 
39,  Bootham,  York  (|)ermt.);  J.  A.  P. 
Boulton,  The  Avenue,  Clifton,  York. 

Vitapack,  Limited.  To  carry  on  the 
bus.  of  mnfrs.  and  packers  of  and  dirs.  in 
jams,  marmalade,  and  preserves,  etc. 
Nom.  Cap. :  £3,000.  Dirs. :  C.  H. 
Massiah,  57,  lYincess  Street,  Manchester, 
2;  W,  G.  F.  Ballantyne,  40,  Brazennose 
Street,  Manchester. 

Walter’s  (West  End),  Limited.  65. 
Holborn  Viaduct,  E.C.  i.  To  carry  on 
bus.  as  bakers,  confectioners,  biscuit 
mnfrs.,  etc.  Nom.  Cap.:  £1,500  in  £i 
shares.  Dirs. :  W.  Neumann,  25,  Ken¬ 
sington  Park  Gardens,  W.  ii;  H.  C. 
Holm,  65,  Gollxirne  Road,  W.  10.  Qual. 
of  dirs.:  £1.  Remun.  of  dirs.:  As  voted 
by  the  company. 

Weaver  Bros,  and  Gompany,  Limited. 
Smithfield  Market,  Birmingham.  To 
carry  on  the  bus.  of  fruit,  vegetable,  pro¬ 
vision,  and  general  mchts.,  etc.  Nom. 
Cap.:  £1,000.  Dirs.:  H.  F.  Weaver,  52, 
Newton  Road,  Sparkhill,  Birmingham; 

F.  J,  Weaver,  48,  Cole  Valley  Road,  Hall 
Green,  Birmingham. 

Wentworths,  Limited.  To  carry  on  the 
bus.  of  mnfrs.  of  and  dirs.  in  confec¬ 
tionery,  etc.  Nom.  Cap. :  £1,000.  Dirs.: 
W.  Wright,  15,  Argyle  Road,  Meersbrook, 
Sheffield:  Mrs.  R.  Elvogen,  109,  Leicester 
Road,  Salford,  7. 

Western  Gontections,  Limited.  To  carry 
on  the  bus.  of  mnfrs.  or  mchts.  of  choco¬ 
lates,  sweets,  etc.  Nom.  Cap.:  £1,000. 
Dirs. :  To  be  appointed  by  the  subs. 
Subs. :  W.  D.  Evans,  5,  Spring  Gardens, 
Haverfordwest  (acent.);  S.  R.  Phillips,  10, 
Quay  Street,  Haverfordwest  (sec.). 

Westmacott’s  Table  Waters,  Limited. 
To  carry  on  the  bus.  of  mnfrs.  of  and 
dirs.  in  mineral  and  aerated  waters,  etc. 
Nom.  Cap. :  £3,000  in  £i  shares.  Dirs. : 

G.  L.  Westmacott,  17,  Market  Street, 
Manchester;  B.  S.  Westmacott,  Hurlbote 
Grange,  Handforth,  Ches.  Qual.  of  dirs. : 
10  shares. 

White  Bros.  (Newcastle  •  on  •  Tyne), 
Limited.  To  take  over  the  bus.  of  agri¬ 
cultural  engineers,  dairy  appliance  manu¬ 
facturers,  etc.,  cd.  on  at  236,  Westgate 
Road,  Newcastle-on-Tyne,  as  “White 
Bros.”  Nom.  Cap. :  £12,000  in  £i  shares. 
Permt.  dirs. :  G.  H.  White,  St.  Fillans, 
43,  Baxter  Avenue,  Newcastle-on-Tyne; 
E.  S.  White,  Rothleigh,  Dunholme  Road, 
Newcastle-on-Tyne:  A.  J.  White,  236, 
Westgate  Road,  Newcastle-on-Tyne. 
Qual.  of  dirs. :  £400  shares. 

The  above-mentioned  particulars  of  new 
companies  recently  registered  have  been 
extracted  from  the  daily  register  of  Messrs. 
Jordan  and  Sons,  Ltd.,  company  registra¬ 
tion  agents.  Chancery  Lane,  W.C.  2. 
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